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Laws GOVERNING THE FLOW OF FLUIDS IN PIPES, 
< ] 


Ix the case of a vessel full of water, and having a 
up attached in the side of the vessel close to its 
bottom, the velocity with which water issues from the 
up is the same as that acquired by a body falling 
freely by gravity from a height equal to the height of 
the water in the vessel. 

Thus if 7 = velocity in feet per second, and 4 = 
the height or head of water in the vessel reckoned in 
feet, then o? = 2 gh, - 

and y = 8 Vi. 
From this can be obtained the formula— 
G=Vh x d? x 16°3, in which 

h=head of water in feet, 

d= diameter of orifice in inches, 

G = number of gallons discharged per minute, 

These formulze only give the theoretical velocity and 
tischarge, and require modification according to the 
jatticular form of the orifice. 


(1.) If there is a discharging orifice in a thin plate, 
{fom a tank, the stream just inside of its point of 
Sue becomes contracted, owing to the converging 
curents of water; the greatest contraction being at a 
int whose distance from the plate is equal to half 

diameter of the orifice, and whose diameter is 
wated to that of the orifice as °784 : I. 


Itis evident that the velocity at the aperture will 
less than at the point within this at which the 
tho nen contracted, in the ratio of the areas of the 
° points, i¢,, as 12 to *784? or r : “615. 
Thus in this case » = Vk x 8 x ‘615, 
and G = Vk x d? x 16°3 x ‘615, 





For further particulars see Box’s Practical Hydraulics 
(Spon), from which several of the following examples 
are taken, 


Example.—An orifice 3 inches in diameter leads 
from a vessel 16 feet high, which is full of water; 
what is the discharge per minute ? 


G=x=Vh x d? xX 10 
= V16 X 3? x 10 = 360 gallons per minute. 


Example.—If there is a discharge-of 150 gallons 
per minute from an orifice 2 inches in diameter, what 
is the head ? 


G =vVh x d? x 10 





ne (aoa) = 


Example.—If an orifice discharges 200 gallons per ~ 
minute with 20 feet head, what is its diameter ? 
G=vh x d? X 10 


= 70° 
44°7 
é= 200 = 2'11 inches. 
V 30° ———e 
(2) Where the aperture is thick, or has the form 
of a short tube not less in length than twice its 
diameter, the contraction of the stream is less and 
the discharge greater than with a thin plate. 
If the diameter in this case is 1 inch the greatest 


contraction is to *g inch, and its proportional area 
‘9? = ‘81 of the area of the tube. 


The formula in this case is— 
G=Vh x d? x 163 x ‘81 
=Vhix @x 13. 
(3.) Where a long pipe forms the means of dis- 
charge, it is necessary to allow not only for the loss of 


velocity at the point of entry, but also for the loss due 
to the friction of the water against the sides of the 


pipe. 
x 
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The loss of head by friction may be calculated by 
the following formula :— 


G- n/ (34 )” x A 
. oe ok 


where d = diameter of the pipe in inches, 
L, = length in yards, 
A = head of water in feet, 
G = gallons discharged per minute. 

This formula frequently requires the use of 
logarithms, and a saving of labour is ensured by their 
use in every case. 

Example.—Find the discharge of a 7-inch pipe 
3,797 yards long with 45 feet head. 


G = pees. A 


Gt am (2 x 45 
3797 
. G = 220 gallons per minute. 
Example.—Find the head necessary to discharge 
320 gallons per minute by an 8-inch pipe 3,457 yards 
long. 
CG. (3¢)° xh 
reeteq x 2 
3457 
hk = 44°46 feet head, 


48375 





102400 = 





Example.—Find the diameter of a pipe sufficient 
to discharge 110 gallons per minute with 56 feet head, 
the length of the pipe being 273 yards. 

This example will be worked out by logarithms to 
show the saving of labour secured by this method. 


G? = (110)? = (34)° x_56 
(110)? x 273 ra 
° — 5 
aa Baie in wy 
“. 2 log 110 + log 273 — log 56 = 5§ log 34. 
log 110 = 2°0413927 
log 273 = 2°4361626 
log 56 = 1°7481880 
.. log 4°770761 = 5 log 3d 
-. log 3d = log ‘954152 
. 34 = 89081 
and d = 2°99, or practically 3 inches diameter. 





Example—What will be the relative discharge of a 
3-in. and a §-in. pipe, both being of equal length, and 
the same difference of head being maintained between 
the ends? (Edin. Univ. B.Sc. in Pub. Health, 1875.) 


Assuming that the length of the discharge pipe in 
each of these cases is not less than twice its diameter, 
the following formula will determine the relative 
discharge :— 

G? = (34)° x 4 


In this example I; and 4 remain constant in the 
two cases; but in the first case d = 3 and in the 


Then the discharge will vary as follows :— 
G? = (9) x A ct= (15) x h 
L . 
and the relative discharges per minute will be in the 


proportion ie k 
VOY X* , a/GsP xh 
L, . L 


Example.—Calculate the diameter of a pipe neces- 
sary to convey water to a town of 2,000 inhabitants 
from a reservoir 5 miles distant, with a head of water 
of 50 feet. (Cambridge Univ. D. P. H. Exam., 1887.) 

The daily amount of water required per head is 
usually stated as 35 gallons, or 70,000 gallons for 
2,000 inhabitants. 

If the discharge of water were uniform throughout 
the twenty-four hours, then G = 48°6 = number of 
gallons requiring to be discharged per minute. 

As a matter of fact the water is required chiefly 
during the day, and it would be safer to assume that 
G is double the above amount, or 97°2 gallons. 

Gg? = (34) x 4 
L 
5 miles = 8,800 yards 
50 feet ‘ le 
oa)? = S93 x 5° 
(97 2) _ 8800 


(97°2)? x 176 = (3¢)° 
5 log 3d = 2 log 97°2 + log 176 
= 3°9753326 + 2°2455127 
= 6°2208453 
log 3d = 1°2441690 


3 17°545 
d = 5°848 inches. 

Example.—The head of water in a main is roo feet 
above the main. What time will be required to filla 
cistern of the capacity of 20 cubic feet, 70 feet above 
the main, through a 1 in. pipe 120 feet long—neg- 
lecting resistance of the bends. 

(Edinburgh Univ. B.Sc. in Pub. Health, 1875.) 


Here 4 = 100 — 70 = 30 
d=1 L = 13" = 40 
20 c. ft. = 20 X 6°24 = 124'8 gallons 
G: = 3X 30-729 
40 4 
G = *% = number of gallons discharged pet 


minute. 
Total capacity of cistern = 124°8 gallons 
Therefore time required to fill the cistern = 
1248 X 2 = P h a 
= 9°24 hours 
Example —Find the discharge per minute of 6 in, 
g-in., 12-in. pipes, each 3,000 yards long, with 4° feet 
of head. 







(a) G? = (18) x 40 
3000 
*» G = see 
(6) G2 = (27) X 40 
3000 
ee G = 438 
() G= (36)* x 40 
3000 





second = § in, 


“. G = 898, 
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It is evident that the size of the pipe has a very 
important influence on the amount of water discharged. 


The rule is that when L and 4 are constant the 
discharge is directly as the 2‘5th power of the dia- 
meter. Thus in the above example 


159 : 898 :: (6)*5 : (12)%. 


The preceding remarks do not exhaust this ques- 
tion, but will suffice to solve ordinary problems, In 
practice allowance has to be made for loss of head by 
bends in the pipes, in addition to allowance for 
friction. The following general rules are useful :— 


(2) The head is proportional to the square of the 
discharge by any pipe, or series of pipes; and con- 
versely 


() The discharge by any pipe or series of pipes is 
proportional to the square root of the head, when the 
diameter and length of the pipes remain constant. 
These rules are true for pipes with contractions, 
bends, &c. 


(c) When the head of water and length of pipe 
are constant, the discharge per minute is directly as 
the 2*sth power of the diameter of the pipe; and 
conversely 


(¢) The diameter will vary as the 2*5th root of the 
discharge. 


(e) When the discharge and length of pipe are 
constant, the head is inversely as the 5th power of 
the diameter ; and conversely 


(f) The diameter is inversely as the 5th root of 
the head. 


(g) When the head of water and diameter of pipe 
we constant, the discharge is inversely as the square 
root of the length ; and conversely 


(t) The length varies inversely as the square of the 
discharge, 


(i) When the discharge and the diameter of the 
pipe are constant, the head is directly and simply as 
the length, : 


Example-~(a) State whether water will flow faster 
ot slower through a large pipe than through a small 
pipe if both pipes are full. (4) Answer the same 
question if the pipes are not full but convey a con- 
sant quantity of water; distinguishing between dif- 
ferent cases, if any distinction is necessary. 

(Edin. Univ. B.Sc. in Pub. Health, 1883.) 
_ By the preceding rule (¢), the discharge per minute 
agg as the 2*5th power of the diameter of the 

Des, : 

Ifi,d and L were given, then the relative dis- 
tharge could be found by the formula 


G? — (34)? x 4 
When the pipes are not full, the discharge is best 
; lated by first obtaining the velocity of flow by 
vyClvein’s formula, v = 55 VA. /f, where v = 
a in feet per minute, A = hydraulic mean 
_ in feet, f= fall (in feet) in 2 miles, The 
unt of fluid discharged per minute = sectional 

















oe Velocity. (For further particulars see last 
$s PracricaL TEACHER.) 













Example—Two cisterns are connected by a pipe. 
What several quantities determine the rate of passage 
from one to the other? If a second pipe be intro- 
duced between them, how does it affect the discharge 
according as it is (@) alongside of, (4) end to end 
with, the first ? 

(Edin, Univ. B.Sc. in Pub, Health, 1883.) 


The rate of discharge is determined by the various 
elements in the formula 


CG? = (34)° x A 
L 


If a second pipe be introduced running parallel 
with the first, and of the same diameter, and having 
the same head, the discharge will be simply doubled, 

If the second pipe be used to lengthen the first, 
the increased length will produce greater friction and 
thus diminish the discharge, as may be shown by 
working out any instance by the preceding formula. 


Example.—What will be the flow of water through 
a 3-in. pipe 1,000 feet long, running full, with a loss 
of head between the two ends equal to 5 feet? 
(Edin, Univ. B.Sc. in Pub. Health, 1880,) 
Gt x (34)? XA 
‘es 
= 2 oe = 885°73 


3 
.. G = 29°7 gallons per minute, 





Example.—By what formula would you compute 
the quantity of water passing through various sized 
pipes from various distances and from various 
‘heads’ ? 


(City and Guilds Technical Institute Exam., 1886.) 
(Zo be continued.) 


—_—_ 0 — 


Quarterly Jrithmetical Tests. 


BY JOSEPH WOLLMAN, 
Thad Master of the Wellgate Board School, Rotherham, 





STANDARD I,—First QUARTER. 


I. 6 2. 589 4. Find the sum 
408 346 of 39 slates, 56 
3r oe slates, 78 slates, 
5. 3. 725 43 slates, and 27 
264 120 slates, 
SECOND QUARTER. 
I. 59 2. 468 4. A boy had 
780 386 89 nuts, and he 
17 —. bought four dozen 
592 3. 630 and a half. How 
3 424 many had _ he 
aay, iat then ? 
THIRD QUARTER, 
I. 967 2. 804 4. A shopkeeper 
304 795 had three hundred 
95 tops. He sold 65, 
8 3: 953 149, and 37. How 
679 87 many had he left ? 











~~ ne ee er re ee ee + 
s i ~ — 


STanDARD II.—First QUARTER. 


1. 3,456 + 16,729 + 805 + 57,490 + 18 + 
99,537: 

2. 78,609 X 47. 

3. What is the difference between twenty-eight 
thousand and nine and forty-thousand and six ? 

4. Alfred had 594 marbles. He lost 246, then 
won 367, and he gave 158 away. How many had he 
at last ? 


SECOND QUARTER. 
1. How much greater is ten thousand and twenty 
than seven hundred and sixty-five ? 
2. Multiply 97,531 by 860. 
3. Divide twenty-four thousand two hundred and 
thirty-seven by three, and write the answer in words. 


4. How many wheels have 79 hansoms and 
68 cabs? 


THIRD QUARTER, 
1. 58,310 > 9. 
2. Find the difference between 486 dozen and 397 
score, 
3. What is the product of 4,059 and 67,038 ? 
4. If five yards of cloth will make a suit of clothes, 


how many suits could be made out of 17 pieces each 
35 yards long ? 


Sranparp III.—First QuARTER. 


1. Divide four hundred thousand and six by 
eighty-six. 

2. A man plants cabbages in 19 rows, and 23 ina 
row. If 37 of them are stolen, how many will be 
left ? 

3. Find the quotient of five million fifty-one 
thousand six hundred and twenty-five and seven 
hundred and nine. 

4. A train travels 38 miles an hour and goes 9 
hours a day. How many days will it take to go 
4,446 miles ? 


SECOND QUARTER. 


1. Add £263 15s. 83d, £47 16s. 54d., 
£ir 18s. 7#d, £5 128. ofd., A825 11s. Ofd., 
A7st 148. 11}d., and £6 13s. 10}d. 

2. Twelve thousand one hundred and fifty nuts 
were divided amongst a number of boys. One boy 
got only 28, while the others got 38. How many 
boys were there ? 

3. How much less is £780 16s. g#d. than 
£1,070 138. 10}d, ? 

4. A boy saves 2d, a day ; how much will he save 
in a year? 

THIRD QUARTER. 
1. Take £418 15s. 4}d. from £40,027 10s. 3d. 


2. £305 18s. 7]d. + £58 138. rodd. + four 
thousand pounds and eleven pence + 283 farthings, 

3. What number multiplied by 567 will give two 
million seven hundred and three thousand four hun- 
dred and fifty-six ? 
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4. A woman went shopping with a sovereign and 
a half. She spent 12s. 8d. at one shop, half that 
amount at a second shop, and half the second 
amount at a third shop. How much had she left? 


STranparp IV.—First QuaRTER, 
1. Divide two hundred pounds by 365. 


2. £1,987 15s. 10#d. x 87. 

3- How much is the four hundred and thirty eighth 
part of one million three hundred and _ thirty-four 
thousand and seventy-three pounds twelve shillings 
and seven pence halfpenny ? ~ 

4. Multiply a guinea and a half by five thousand 
and sixty-nine. 


SECOND QUARTER. 


1. Add together 359 pounds, 359 shillings, 359 
pence, and 359 farthings. 


2. Reduce 78 miles 5 fur. 5 yards to inches, 


3. How many bicycles at #14 each are worth 49 
tricycles at £18 each ? , 

4. Seven boxes of oranges weighed 1} tons. The 
boxes alone weighed 15 lbs. each. How many lbs, 
did the fruit weigh ? 


THIRD QUARTER. 

1. A lady wanted to buy 47 yards of calico at 
113d, per yard, and found that she had 1s. 3d. too 
little. How much had she? 

2. How many qrs., &c., are there in five hundred 
thousand and eighteen half-pints ? 

3. Multiply one million and _ seventy pounds 
eighteen shillings and eleven pence farthing by 526. 

4. How many trees, each occupying 1 ro. 15 po, 
can be planted in a park containing 1044 acres? 


STaNDARD V.—First QUARTER. 

1. What is the difference between the cost of 789 
tables at £3 18s. 6d. each, and 987 chairs al 
17s. 11d, each ? 

2. Find the value of 38 stones 11 lbs. 10 07s, # 
11s. 8d. per stone. x 

3. What would be the cost of 3,517 fowls, a 
4s. 11d, a couple ? 

4. If coals are bought at half-a-guinea a ton and 
sold at gd. per cwt., what would be the gain on 
38 tons 12} cwt, ? 


SECOND QUARTER. 

1. If a shopkeeper paid 12s. 6d. in the pound, and 
still owed £600, what was the total amount of his 
debts ? 

2. If the tax on a house rated at £26 is 18s. sd. 
what is the tax on one rated at £38? 

3. What would be the cost of 398 sq. yds. 5 ft. 
135 in. of land at 10 guineas per square yard ? 

4. Make a bill for the following :—- 

3 chests of tea, each 106 Ibs., at 1s. gd. per Ib. 
5 ° » 127 Ibs., at 1s. 11d.» 

98 cwt. 21 Ibs. of rice at 16s. 4d. per cwt.; 
76 bags of coffee, each 1 cwt. 1 qr., at 15. 494. pets 
} ton of sugar at 1}d, per lb. 
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1 “a THIRD QUARTER. 
that 

econd 1. Simplify (§ — 7s) — G's — B)- 

ft? —_ 


2f;—-ati—wtiis= 

3. Aman buys 74 yards of cloth at 2s. 7}d. per 
yard, If he gains £6 6s. 5d., what is the selling 
price of 34 yards ? 

4. After paying away 3 of my money and 55s, 9gd., I 


eighth had r1s. gd. left ; how much had I at first ? 


ty-four 
hillings 
STANDARD VI,—FirsT QUARTER. 


ousand 1, Multiply 19 thousandths by 28 ten-thousandths, 


and divide the product by # of *o532. 

2. Divide the least of 54, 2, 3%, and 4%, by the 
greatest. 

3. Simplify . ‘i 
by S Reaceet Ee 
orth 49 ‘or2 + *148 
4. How much is 53 + 33 greater than 33 + 5}? 
s. The 
any Ibs SECOND QUARTER. 

1. If £64 16s. is 675 of a sum of money, what is 
the sum ? 
calico at 


344. too 
hundred 


2. Find the value of (, of $ of 2 guineas) + 
(j, of 675s.) — (44 of 3°25d.). 

3. If a man travels 644 miles in 7 days of 8 hours 
eech, how far will he travel in 6 days of 9 hours 


ach ? 
pounds ; t 
y 526. 4. Reduce 3 sq. po. 13# yds. to the decimal of 2} 
. acres, 


0. 15 po, 
es? 
THIRD QUARTER. 
1. If 20 men and 30 boys reap some fields in 12 
tays, how long will 14 men and 24 boys take to reap 
the came, if 2 men do as much as 3 boys ? 


st of 789 
chairs at 


2, What is the interest on £3574 for 3} years at 


t F 
10 O28. 3} per cent. ? 


fowls. at 3. After spending *§ of the money in my purse, 
and then *5 of the remainder, I had 4s. left. How 
aan much had I at first ? 
> gain on Ra I borrowed £970 at 3} per cent., and lent it at 
4; percent. What did I gain in a year and a half ? 
ound, and SranDaRD VII,—First QuARTER. 
unt of his By A man owns ,*; of an estate. If he sells ? of 
% of “16 of his share for £980, what is the value of 
5 18s. Sd. the whole estate ? 
' 2. If 56 men do a piece of work in 1o days of 
_ yds. 5% jhours each, how long will it take 64 men working 
rd? 10} hours a day? 
z. Find the smallest number of pounds that will 
per Ib. — exactly sixpence, shilling, florin, halfa crown, 
L a ‘ouble-florin, crown, and half-a-guinea. 
yt. 5 ~ . a 
fa. pets 4 For £750 I got zac. 3ro. of land. What 


bation of land could I get for £500, if the value of 
latter is to the former as 3:4? 








SECOND QUARTER. 


1. If 1}d. is paid every calendar month for the loan 
of a sovereign, what is the rate per cent. per annum ? 


2. Give the average as a recurring decimal of 
47, 31's 59, and 65. 

3. A’s share is $ of B's, and B's is ,'5 of C’s, 
which is £19 more than $ of A’s. What is A’s 
share ? 

4. The average of 12 cricket matches was 156. 
The average of three was 98, and of two 174. What 
was the average of the remainder ? 


THIRD QUARTER. 


1. If the value in the rent of a house rose from 
£6 5s. to 174 guineas, what was the increase per 
cent, ? 


2. In what time will £237 10s. gain £54 os. 7}d. 
at 3} per cent, per annum ? 


3. Asum of money at 4} per cent. is 43 153. less 
than at 52 per cent. What is the sum? 


4. A person invests a certain sum in the Three-and- 
a-Half per Cents. at 984, and sells out at 103}. If 
he gains £216, what sum did he invest, brokerage 
being } per cent. on each transaction ? 


ANSWERS, 
STANDARD I, 
First. » SeCOND. THIRD. 
I. 714. 1,451. 2,053. 
2. 243. 82. 9. 
3. 605. 206. 866. 
4. 243 slates. 143 nuts. 49 tops. 
STANDARD II, 
First. S*conD. THIRD, 
I. 169,035. 9,255. 6,473 + 8. 
2. 3,694,623. 83,376,650. 2,103. 
3. 11,997. 8,079. 272,107,242, 
4- 557 marbles. 43° wheels. 119 suits. 
STANDARD III. 
First, SECOND. TutIrD. 
I. 4,651 + 20. £1,913 38. 11}d. £39,608 14s. 103d. 
2. 400 cabbages. 320 boys. £4,364 19s. 4d. 
3. 7,125. £2389 17s. o}d. 4,768. 
4. 13 days. £3 0s. 10d, 7s. 10d, 


STAND \RD IV, 
FIRsT. SECOND. 


I, 10s. 11}d. + 10 q. £378 16s. 4}d. 

2. £172,938 23. 114d, 4,931,860 inches, 

3. £3,045 16s. 7}d, 63 bicycles. 

4. £7,933 13s. 6d. 2,695 Ibs, 
THIRD. 


. £2 38. 9d. 3. £526,037,318 ts. 1}d, 
. 488 qrs. 2 bus, tpk. rgal, 4. 304 trees. 
I pt. 


N 
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STANDARD V.—FirstT. 
1. £3,006 16s. 6d. — £884 3s. od. = £2,212 12s. Od. 
2. £22 13s. o}d. 
3. £432 §s. 114d. 
4. £10 6s. 
SECOND, 
1. £1,600, 
2. £1 6s, 11d. 
3. £4,185 18s. 64d. 
4. £27 16s, 6d. + £60 17s. 1d. + £80 3s. 83d. + £731 10s. 
+ £10 los, = £910 17s. 33d. 


THIRD. 
1» §b- 3. 1s. 2d. 
2. 1 Pees 4. £1 8s. 
STANDARD VI. 
First SECOND. THIRD. 
1. ‘oor. 16 days. 
2. 4%. 7s. §}d. £68 16s. 4}d. 
3. 224)4. 621}. £1 Os, 3d. 
& Idys "00863. £10 18s, 3d. 
STANDARD VII. 
First. SECOND. THIRD. 
1. £9,408, 7} per cent. 194 per cent. 
2. 7} days. §°1197916. 7 years. 
3. £21. L?- £600. 
4. 2 acres. 1784. £4734 
—_90——_ 


Practical Heedlework in Elementary Schools. 


BY MISS J. W. WARREN, 


Inspectress of Needlework to the Leicester School Board. 


My intention this month is to deal with the teaching 
of specimens only, and first I will call my reader's 
attention to the alterations that have now practically 
become law. The teaching of marking is deferred to 
the Fifth Standard ; no other work being substituted 
teachers may congratulate themselves upon a diminu- 
tion in this otherwise difficult Standard. Our prepa- 
rations are therefore limited to gathering, flannel 
oy darning thin place on stocking web, button and 

ole. Notice, too, the seeming incongruity of the 
Schedule III. and ‘Instructions,’ The patch in 
former to be three inch, in latter two inch; but this 
no doubt is to enable the work to be more finished 
upon the examination day. All who aim at good 
work should begin to teach the gathering and button- 
hole quite early in the school year ; dexterity is gained 
only by repeated attempts in these two specimens, and 
on no account should the garments be finished until 
these have been perfected in specimens. When 
beginning to describe the garment work I advised the 
teaching of specimens first, and after the garments 
were finished a re-practising of them in the two last 
months of the school year. I need only add that the 
same rule holds good for the four upper standards, 


‘To gather and stroke down seven inches and fix 


This operation is made up of five distinct parts, 
namely :— 

1. Put in a gathering thread. 

. To arrange the gathers. 

. Zo prepare the band. 

. Fix gathering piece into the band, 

. Zo work after fixing. 


I should encourage every young teacher to so con- 
sider the work and teach it in this order. 


















Plan.—First we will consider the uses of gather- 
ing ; it is to give requisite fulness—usually at throat, 
waist, and leg of garments otherwise plain. It follows 
that we shall sometimes have to do work with the warp 
across the weft, and quite as often on the bias. Teach 
it first across from selvege to selvege. Indeed very 
little else can be done, since it is a difficult compound 
operation, requiring considerable skill. Still a few 
examples on the bias should be given prior to gar- 
ments. Keep to the size recommended, as it is just a 
good one for manipulating. For first trial use un- 
bleached calico, and prepare in the following way :— 
Have for each child a piece 7 x 3, the longer side 
running with the warp. A narrow hem should be 
fixed not worked on each short side—this hem is often 
omitted, but is really necessary to teach two important 
steps—one the right and wrong sides, the other how 
to overcome the extra thickness when gathering and 
setting in ; these pieces, when thus prepared, represent 
the garment. Call it by some name—apron, pinafore 
—but do give it a mame. My reason is obvious. 
With a large specimen in front of the class illustrate 
every step. A neat fold as for the first hem fold should 
now be made from hem to hem, but on the right side. 
Get your pupils to turn this down at this stage dy @ 
thread, but do not give the number of threads of the 
required fold—r8 or 20 will make about one third of 
an inch, and it is far better to avoid the strain conse 
quent upon counting by giving the Standard measure. 
Now this fold, when done well, gives a clear groove 
in which to work the gathering thread. ‘Two other 
methods (not equally good) are a black lead mark and 
a tacking thread, 


When each child has folded and is ready to begin 
the thread take a checked blackboard and with chalk 
represent the stitch, which should be on all materials 
the same in proportion—-two threads taken up, four 
left down—worked always on the right side of garment, 
and started with two or three back stitches upon the 
hem which, unless more than an inch wide, should 
never be gathered up. 


The pupils should be taught to work one stitch at a 
time at first, and should keep in the groove and to 
the proportion, though not counting the threads ; the 
cotton should be stouter than that used for hemming 
the same garment, a double thinner thread is some 
times used but always appears to me a premium 
carelessness. When the thread is put in the -_ 
should be unthreaded, and a small knot may be “ye 
It will be necessary to cut this work off, an i 
another and yet another before it will be — 
enough to proceed to the arranging of the ga the 
Do not attempt the second step on anything but 
perfectly done gathering thread. We now ee 
this is ready ; use the needle with which the wor © 



















































into a band of three inches.’ 


been done to secure the thread; you thus av 
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‘PRACTICAL NEEDLEWORK IN ELEMENTARY SCHOOLS.’ 
By Miss J. W. WaRREN. 











i 1 Arranging gathers above and below the thread 


2 Picking up band and gathered piece ready to fix 








3Kixing the band on urth pans and colton. 


| 1 SE9O} 


4.Band fixed ready tr work. CiseT 


DHow to hdd the band and sewn the gathers. 
























SEPTEMBER, 1890.] 


THE PRACTICAL TEACHER. 


393 





use for the arrangement of the gathers a pin is 
usually too large ; stick the needle, point uppermost, 
into the hem, just where the last stitch of thread came 
out, only take a small piece of material up with it. 
Now with cotton end in right hand, and garment in 
left, gently draw up the gathers nearly tight, and twist 
cotton round needle. It is now ready for the second 
step, commonly called ‘stroking.’ I have given a 
sketch of this process, and can only hope it and my 
words may do some good in producing good gathers, 
for of all plain needlework it is one of the most 
beautiful and most often abused. 


Hold the work between the finger and thumb of 
left hand just at needle (to begin) with a long 
steel pin fine at point, but strong, find each long 
stitch in the groove on which rests the pin, and with 
it move the fold of material closer to your finger and 
thumb, but do not make any noise with the pin’s point 
at all; place two or three folds thus, then reverse the 
pin and help each little fold thus placed by moving it 
gently above the gathering thread. (See sketch). 
Continue this until the right end is reached. 

Now do it again, being very careful to put your pin 
where it went before. If teachers will give their 
pupils pins of three or four inches long they will almost 
entirely prevent the invariable scratch, The plan 
given above produces a maximum of good strokers, 
but on no account omit the reverse mode, the left hand 
finger and thumb, I need scarcely add, should be 
moved as the operation progresses. Now draw out 
the needle, loosen the gathers, open them wide and 
see if you have kept true to your directions, let 
your pupils hold their specimens to the window 
and try to detect the slightest displacement of the 
threads. If taught in this way they will delight 
in being accurate. I should now—and not before 
—explain the requisite proportion of gathers to 
the band by halving my next garment piece and 
placing a stitch to show the centre ; this is usually 
done first, but as so many gathering threads are 
needed before one is fit for stocking, it is better left 
until a perfect specimen is produced, and here I feel 
obliged to suggest that actual garments are shown to 
illustrate its necessity. _The ignorance existing after 
beautiful specimens have been produced can only be 
found out by experience. To neglect the utility of the 
subject is to be sadly deficient as a teacher of the band, 


The Band.—F¥or this size garment just completed 
we need a three inch square; a narrow single fold all 
round this is necessary, the width to be that of the 
fold for the gathering thread. Have this done in 
opposites and the ends done fikst. Explain your 
reason ; illustrate by a large piece of paper. Show 
also the almost invariable direction for cutting a band 
selvege way ; let the children see that if the ends are 
not folded first a double fold comes just where we 
begin to set it on, and gives us much difficulty, and that 
the strength gained at the end by our plan makes 
it stronger for button, tape or string case. Having 
folded the four sides as above, double the band as for 
use ; crease it well, ofen it up again, and fold over 
edge to edge, thus getting a mark for the middle, where 
put a stitch. N.B.—Al} this can be well taught with the 
papers used for folding in the Kindergarten occupation, 

We now come to our fourth step. Provide the 
children with a fixed band, garment, small pins, and 
needle and cotton. Let each place both pieces in 





front of her, right side uppermost, and here explain 
that gathers must be stocked into a space half the 
size. The band being picked up first at point (see 
sketch) with right hand, place garment edge to edge 
of band, hold each to each between finger and 
thumb. Now pin together, as indicated. Let pupils 
do this over and over again. Explain which end to 
begin, and how to place the pin; then find stitch in 
garment and fold in band, showing middle. Stick 
another small pin in same direction. Now take the 
two remaining edges and fasten as you began; let 
thread hang forward as in illustration ; here lay the 
fixed specimen down and find that the garment is too 
loose under the band, carefully draw up the thread 
until it is just the same length as the band, and wind 
it round your last pin, Stick two more pins midway 
between the middle and end ones. Your work is now 
quite ready, but some people will prefer the fixing 
with needle and cotton, in which case let the stitches 
be placed exactly as shown in sketch, and on no 
account parallel with the line of work. 

Our fifth and easiest step is to set the gathers fast 
by a line of careful stitches. As these require the 
replacement of the whole specimen it is perhaps 
easier to give it in a sketch. The work should be 
held nearly upside down, and each fold or gather 
picked up with a part of the band, The needle 
should be directed a little to the right, but the stitch 
shown on right side will be at right angles with the 
line of band and lying in the groove between two 
folds of material, as shown in sketch. When the pins 
are reached they must be withdrawn, and after the 
right side is ‘set in,’ draw out the last pin, thread 
the gathering end, fasten it neatly off inside, and 
seam up the end from fold. To gather edge continue 
with this cotton to do wrong side, first preparing it 
by a tacking thread as explained, 


( The end.) 


— — 


Tests in Mental Arithmetic. 


STANDARD J, 


1. Add 6, 9, and rr. 26, 
2. What is the half of 26? 13. 


3. How many must you add to 13 to make three 
tens? 17. 


4. How many turnips are there in four rows, if two 
have 6 each and two have 8 each ? 28. 


5. How much would they be worth at a halfpenny 
each ? 1s, 2d, 


6. How much would they be worth at a farthing 
each ? 7d. 


7. How much would they be worth at two for three 
halfpence ? 1s. gd. 


8. What is the cost of half a-pound of tea at 1s. 9d. 
a lb. ? 104d, 


g. What would a quarter of a pound cost? 5}d. 


ta, What change would you get out of a shilling ? 
63d. 
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How much had he left out of half-a-crown ? IS. 


would he have had left ? 3d. 


11. A gentleman gave 6d. each to three girls. 
12. If he had given them 9d. each, how much 


STANDARD II. 


. Take 15s. 10d, from a sovereign. 4s. 2d. 
. How many halfpennies could you get for 4s. 2d. ? 


— 


2 
100, 
3. What is the fifth part of that number ? 20. 
4. What is the fourth part ? 25. 
5. What is the third of a florin ? 8d. 
6, After spending a half and a third of a florin, 
how much would be left out of a florin ? 4d. 


7. Divide half a gross of pencils equally among 9 
boys. How many will each boy get ? 8, 


8. What would a boy’s share be worth at 12 a 
penny ? 3d. 


9. How many could you get for 34d. ? 42. 
10, How many threepenny pieces could I get for 
60 farthings ? 5 
11. How many lbs. are there in 2 stone ? 28. 
12. What would 2 stone of apples cost at 4 lbs. 
for 6d. ? 38. 6d, 


STANDARD III. 


1. Divide £1 15s. among 7 boys. How much will 


each boy get ? 58. 
a. Divide 5s. among 4 boys. How much will each 

get P 1s. 3d, 
3. Add half-a-crown, a florin, a shilling, a sixpence, 

and 3d. 6s. 3d. 


4. Take 6s, 3d. from half-a-sovereign. 3s. gd. 
5. If a boy earn 3s. gd. in a week, how much will 


he earn in 4 weeks ? 158. 
6. How many pence are equal to that amount ? 
180. 


7. How many score is that ? 
8. How many times can gd. be taken from a 


crown ? 6. 
9. How much would be left ? 6d. 
10. How many yards are there in half-a-mile a 
11. What would half-a-mile of ribbon cost at 6d. 
a yard? £22. 
12. What would half-a-foot cost ? 1d. 


Sranparp IV, 
1. Take the square of 12 from the square of 13. 


25. 

2. What would 25 articles cost at 1s. 6d. a dozen ? 
3s. 14d. 

3. How many halfpennies could you get for that 
sum ? 75: 


4. Add } of a shilling and } of a florin. 7d. 
5. How many half-ounce packets of tea could be 
got out of 7} Ibs. ? 240. 





7. If 2 sheep cost £5, what will 3 cost ? 
47 10s. 


8. A dozen packets of envelopes cost a florin. 


What would a score packets cost ? 3s. 4d. 
g. What part of 3s. 4d. is 4d. ? vs- 
10. How many pints are there in a barrel of beer ? 
288, 


11. What would a barrel cost at 3d. a pint? 


43 12s. 
12. What would it cost at 4d.a quart? £2 8s. 
STANDARD V. 

1. Add }, }, and }. j. 

2. What is 4 times }? 34. 

3. What number contains { eight times ? 7: 
4. If six books cost 13s. 6d., how many could you 

get for gs. ? 4: 


5. If 5 men build a walk in 7} days, how long will 


it take 3 men? 12} days. 
6. What part of 3 guineas is 6s. ? vr 
7. What part of 6s. is 1s. 3d. ? vr 


8. I divided £5 equally among some men, and 
each man got 1s. 8d. How many men were there ? 
60. 


9. How long is a wall which goes round a square 
garden containing 144 square yards? 48 yards, 


10. What decimal of half-a-crown is sixpence ? 
"2, 


11. What decimal is it of a florin? "25. 
12. What is the interest on £750 for 2} years at 
4 per cent. ? £15: 


STANDARDS VI. anv VII. 


1. Multiply, }, 4, }, and 360 together. 3. 

2. Divide } of } by }. ie 

3. The sum of two numbers is 4,75, and one of 
them is 2°65. Express the other decimally. 1°7. 


4. A man owned ‘8 of a farm, and sold °6 of his 
share. What fraction of the farm had he left? 


1¢ 

45° 

5. Express that as a decimal. "35. 
6. What is the commission on £2,500 at $ pe 

cent. ? £3 2s. 6d. 


7. If £300 amounts to £408 in g years, what is the 
rate per cent.? 4 per cent. 
8. What percentage of a stone is a pound? 
7} per cent. 
. The price of an article increases from 4s. 6d. to 
5s. What is the percentage of increase re 
11} per cent. 
10. If eggs are bought at 16 for a shilling, and sold 
at a penny each, what is the gain per cent. ? 
335 per cent. 
11. What income is derived from investing £3°° 
in the Three per Cents. at go ? £10. 
12. What rate per cent. of interest will a person 
receive who invests in the Four per Cents. at 80? 
5 per cent. 





6. If the total cost is £1 10s., what is the value of 
each packet ? 14d 


—_—_—I 
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®ur Certificate Class. 


BY DR. GEORGE BEACH, M.A, 


Co-author of ‘ Our Mother Tongue,’ &c., 
Head Master of Christ Church Schools, Macclesfield. 


GENERAL REMARKS. 


1. September 3oth is the last day for notifying to the 
Education Department the candidate’s wish to sit for a 
certificate at Christmas. 

2. On page 6 of Form IX. the words ‘Christmas 
Examination’ should be written after the name of any 
‘Acting Teacher’ who desires permission to sit at 
Christmas. 

3. We are often asked to detail the steps which are 
required to be taken before the candidate can attend the 
examination. 

First the correspondent of the school should apply to 
the Education Department to forward the necessary 
forms. These should be filled up and Arompily returned. 

Next the formal permission of the Whitehall author- 
ities arrives, and then, to be quite safe, the local magnates 
at the chosen centre should be communicated with, and a 
proper acknowledgment obtained. 

4. Dawson’s ‘Essay-Writing and Paraphrasing’ can 
be especially recommended as a particularly thoughtful, 
on and cheap manual. It is exhaustive without being 
prolix. 

5. In our last issue (August) the Model Answers to 
last year’s certificate questions, several replies in the 
‘Query Column’ and pp. 274, 275 should be carefully 
studied, 

SPENCER ON EDUCATION, 
(Pages 113 to 146.) 

The pages now under review strikingly exemplify the 
peculiarities of Mr. Spencer’s views and ‘reasoning, and 
may be accounted fair samples of the whole book. 

The first sixteen pages, dealing especially with the 
treatment of offences, are open both to grave criticism 
and the charge of inconsistency, but of pages 130 to 146 
nothing but good can be said. 

Let us proceed to particulars. 

Mr. Spencer (in the first 16 pages) is tilting at the 
ordinary methods of punishment, and especially, we 
believe, at corporal punishment. He tells us that it is best 
for ‘the parent to fulfil the comparatively passive duty of 
letting the natural penalties be felt’ (p. 113), and illustrates 
the proposed method by two tales respecting ‘a nephew 
and uncle’ and ‘a boy experimentally (?) burning paper.’ 

The first of these, to our mind, proves nothing, except 
that when there is one teacher to one pupil—when the 
force of evil example has no material upon which to 
operate (z.¢., when as regards punishment only the 
culprit has to be considered), that summary and severe 
methods may often be discarded for deliberate and 
milder ones. 

Mr. Spencer seems to forget that im a society the 
objects of a punishment are two-fold, being not only to 
reclaim the offender, but to deter possible culprits. - 

Again, supposing that lying and not ingratitude 
had been the offence, how would the uncle have 
proceeded? According to Mr. Spencer the boy would 
have been ostentatiously disbelieved until he had proved 
his return to truthfulness. But possibly no suitable 
opportunity would occur for a long time.. Meanwhile the 
boy would have been going from bad to worse. Or take 
the case of ‘cruelty to animals.’ We do not hesitate for 
a moment to acknowledge that this fault most frequently 
proceeds from thoughtlessness, but still it cannot be 
denied that there are some cases of wanton cruelly. In 
these latter instances we maintain, and our experience 
has demonstrated it, that nothing is so efficacious as a 
‘sound thrashing.’ The pain imparted by them has been 
felt by them, and the dread of further pangs is a great 





terror to the cruel nature Garotters and wife-beaters 
cower before the lash and cease their malpractices. 

The fact is, that we should get at the root of the 
offence. The offence in itself is only the indication of 
some state of mind. What is that state of mind? 

When we know this, then we can select the punishment. 

The second anecdote of the burning paper seems 

uerile. What child old enough to appreciate Mr. 

pencer’s suggested methods has not seen hundreds of 
pieces of paper burning? 

What mother, as wise as Mr. Spencer’s model one, 
would reason so viciously as to say (p. 117), ‘/¢ és true 
that I may save the child from a burn; but what then? 
HE IS SURE TO BURN HIMSELF SOMETIME’? 

If, as in the anecdote, the child should persistently 
disobey, we certainly should take the paper from him and 
‘ give him something’ in return. 

As for the mother, we should send her to learn a more 
logical style of reasoning—not from Mr. Spencer. 

Now on p. 125 we are told to —~ obedience at what- 
ever cost. Let your penalties be like the erpar a inflicted 
by inanimate Nature—inevitable. The hot cinder burns a 
child the first time he seizes it; it burns him the second 
time; it burns him the third time; it burns him every 
time; and he very soon learns not to touch the hot cinder. 
Lf you are equally consistent—if the consequences which 
you tell your child will follow specified acts follow with 
like uniformity, he will soon come to respect your laws as 
he does those of Nature? 

If these remarks do not emphatically and imperatively 
urge upon the parent the duty of administering sharp, 
severe, immediate, inexorable and inevitable punishment 
they have no meaning at all. Could the most bigoted 
admirer of the old-fashioned style of corporal punishment 
advocate it more strongly ? 

But this excerpt also contradicts another dogma of our 
author’s, viz.—‘ that children think that their parents are 
their enemies if punishment for wrong-doing be inflicted’ 
Yet here we are plainly told that the children will ‘ respect 
your laws as they do those of Nature’ Does a child hate 
Nature because he has burnt his finger or broken his 
leg? Neither will a child consider its parents hostile. 
Do they not feed him, clothe him, and confer upon him 
a hundred benefits ? 

As a matter of our elementary school experience, we 
strongly declare that we never knew a child enduringly 
resent a deserved punishment unless incited thereto by 
unwise parents or weak philanthropists. 

Note also (p. 115) that a foolish mother is made to say 
to her offspring (1) ‘/¢ és all for your good. (2) 1 know 
what is proper for you better than you do yourself. 
(3) You are not old enough to understand it now, but when 
you grow up you will thank me for doing what I do. 
~ We would rather ascribe these words to a wise parent, 
seeing that the great and wise ‘ALL-FATHER’ says, 
(1) ‘As I love I rebuke and chasten’ (Rev. III. 19); 
(2) ‘It is not for you to know the times or the seasons 
that God hath put in his own power’ ; (3)‘What I do, 
thou knowest not now, but thou shalt know hereafter’ 
(John XIII. 7). And here we would add our protest 
against Mr. Spencer’s neglect of the power of revelation 
or inspiration. We are not particularly orthodox 
ourselves in the narrowest meaning of the term, but we 
cannot subscribe to the utterances of pp. 48, 49. ‘ Zo the 
s'owly growing acquaintance with the uniform co-existences 
and sequences of phenomena—to the establishment of in- 
variable laws, we owe our emancipation from the grossest 
superstitions, But for science we should be still worship- 
ping fetishes, or with hecatombs of victims be J prcmoy 
diabolical deities. And yet this science, which, in place of 
the most degrading conception of things, has given us 
some insight into the grandeurs of creation, is written 
against in our theologies and frowned upon from our 
pulpits. ; 

We would respectfully ask Mr. Spencer if the gospel 
of Jesus of Nazareth has not somewhat tended towards 
our present glorious freedom, bodily, mental, moral, social 
and political ? 
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PARAPHRASING. 
1. (Lines 117—138, Scene 1, Act IV., Richard II.) 


Before high Heaven | wish that there were in this 
illustrious company some one of a character so sufficiently 
exalted as to be able legally to adjudicate upon the state 
of royal Richard. 

The very sublimity of such a position would teach the 
njustice of such a proceeding. 

Not one of Richard’s lieges is competent to judge the 
royal Richard. 

Even when manifest criminals are tried they are allowed 
to be present. 

Then how enormous it is that the representative of 
divine dignity, God’s minister, general and viceroy, whose 
appointment has been ratified by rites both secular 
and sacred, and confirmed by the lapse of years—how 
monstrous it is that in his absence he should be deposed 
by disloyal and unworthy persons! ETC. 


2. (Lines 23-—40, Scene 2, Act V., Richard II.) 


In any dramatic representation it is extremely notice 
able how carelessly the spectators vizw the inferior per- 
formers, and how inattentive they are to the dialogue 
when the principal characters have gone behind the 
scenes, 

With such or even greater disdain was noble and 
kindly Richard frowningly regarded. 

There was none whose pity blessed him, no pleasant 
greeting saluted his return, but dirt was cast at our 
anointed king, ETC. 


3. (Lines 201—222, Scene 1, Act IV., Richard II.) 

lam not willing, but as I count for nobody you shall 
not have a negative reply. Richard must give place to 
Henry. ‘Take careful notice of what I resign. 

I yield to thee mine uneasy crown. I bestow upon 
thee my cumbering rule, and pluck from my mind the 
haughtiness of royalty. 

Of mine own self I do unconsecrate myself, by mine 
own act I abdicate. I personally declare myself to be no 
longer king, and absolve all my subjects from their 
allegiance, ETC. 

(This is for many reasons a difficult passage to para- 
phrase and should be carefully studied.) 


4. (Bacon’s Essays, No. IV., ‘ Revenge is a hind of 

wild justice on past matters.’) 

There is a certain undisciplined equity in retaliation, 
nevertheless, because we are very liable to practise it, 
especial pains should be taken to legislate against it. 

And for this reason—The original criminal simply 
breaks the law, but the retaliator usurps its functions. 
Besides, when a man avenges himself he puts himself on 
a level with his injurer, but when he forgives him he rises 
above him, he exercises the royal prerogative of par- 
doning. Respecting this, Solomon emphatically remarks, 
* The discretion of a man deferreth his anger, and it is 
his glory to pass over a transgression. The king’s wrath 
is as the roaring of a lion, but his favour is as dew upon 
the grass.’ 


5. (Lines 1027— 1046, Lancelot and Elaine.) 


After a time Elaine said, ‘ Dear brothers, I thought last 
night that I was once more a young inquisitive child. 
All went as pleasantly as in our forest rambles or river 
expeditions. 

*I recalled our sailings up the mighty stream as far as 
the headland where grows the poplar. 

*‘ Beyond this you would not go, but came back with the 
flood tide. Even then I grieved at this restriction, and 
used to desire to ascend the river until we should reach 
Arthur’s palace. But this boon I never obtained. 

* However, last night I seemed to be sailing by myself 
with none to prohibit my advance beyond the usual 
limits,’ ETC. 





PARSING, 


1. (Lines 293—304, Act I., Scene 4, Richard I1.) 


That, again, shadow, ha! see, all, merely, that, there, 
substance, king, only, me, but, how, begone, obtain. 


2. (Lines 91—100, Act I., Scene 4, Richard II.) 


That, seen, many, time, banished, streaming, Saracens, 
toiled, retired, himself, gave, soul, whose, had fought, 
long. 


3. (Lines 59—73, Act III., Scene 5, Richard II.) 


O, conspiracy, fountain, whence, his, so, be, bawd, as, 
gold, when, or, giving, man’s. 


4. (Lines 119—137, Act V., Scene 5, Richard II.) 


King, pardonne-moi, teach, pardon, pardon, ah, itself, 
as, that, hearing, have, sick, doth, good, abbot. 


STORY OF LANCELOT AND ELAINE—(continued). 
(Page 838.) 


Whilst Lancelot slept, Elaine stole quietly away through 
the twilight to her city relatives, with whom she passed 
the night. At dawn she returned to the cave and tended 
Lancelot all day long, again departing at even-fall. This 
continued many a day except when his fever was so great 
as to demand a night-watcher. Then Elaine stayed, and 
so skilfully nursed him and so patiently endured the 
querrelsomeness of illness that the hermit told the knight 
that her fine care had saved his life. And the sick man 
loved her—yea, deeply and tenderly, but, alas! not with 
man’s best love, for Guinevere’s attachment restrained 
him. Yet he at first vowed to part from the queen ; but 
with returning health his resolve grew weak, and oft he 
spake coldly to Elaine, and caused her to leave him 
earlier than usual, sickened by unrequited love, almost 
even to her death. 


At last Elaine, Lancelot and Lavaine returned to 
Astolat, whereat the knight for some time tarried. Mean- 
while Elaine strove with all innocent art to win his love, 
but Lancelot thought to requite her devotion by granting 
her some great boon. 

One morn he found her in the garden and said, ‘ Speak 
your wish, I go to-day.’ Passionately Elaine replied, 
* Let me be your wife.’ ‘ Nay, sweet Elaine, I can never 
marry.’ ‘Then let me be your faithful servant and com- 
panion,’ urged she. ‘To allow that would be a poor 
return for all your kindness,’ answered the knight; ‘such 
a connection would be evil interpreted by the censorious 
world. In time you will wed with one of your own age, 
and I will endow you with broad lands and fight your 
quarrels, seeing you are true and sweet beyond mine own 
belief in-womanhood.’ Elaine said, ‘Of all this I desire 
nothing,’ and, swooning, was borne away. 

Then her father, who had overheard some little of their 
conversation, entreated Lancelot to blunt her passion by 
some discourtesy. This Lancelot would not do, save 
that he plucked her sleeve from off his helmet and rode 
away without further farewell. 

So was the poor maiden left to brood in her desolate 
tower. She received quietly the consolations of father 
and brethren, but felt that her heart was broken. Ac- 
cordingly she composed a mournful song, descriptive of 
hopeless love and utter despondency, and wailed it forth 
with weird sweetness until her alarmed brethren hastened 
to her as she fell back exhausted. 

After a time she said, ‘ Last night I dreamed of the 
times when a happy maid I was taken by you up the 
river as far as the cape which is crowned by a poplar. 
Further then you would not go, although I wished to 

rogress unto Camelot. But methought in my sleep that 
rm alone on the flood and able to pass the ordinary 
limits. 1 awoke, but the longing remained. Now let me 
go that I may proceed to Court and find there peace 
the presence of Lancelot, the knights and the queen. 
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This speech incited her brother to meditate upon 
injuring Lancelot, and moved her father to recite his 
shameful Zaéson with Guinevere. All was in vain, and 
the truth was viewed as envious calumny, whilst Elaine, 
holding fast to the belief in Lancelot’s nobleness, bade 
her father cease his efforts and to send a priest to grant 
her absolution before her death.’ 

This having been done, she wrote a letter to Lancelot 
and begged her kin to grant her last wishes. ‘Just 
before I die,’ said she, ‘lay this letter in my hand, and 
after my death prepare me a queenly couch and a black- 
draped barge on which and in which I may be carried to 
deliver my letter, as it were, myself to Lancelot ; and let 
no one but our dumb old man go with me,’ 

When she had said this she appeared more cheerful 
even for ten days, but on the eleventh her father laid the 
letter in her hand and the maiden died. 

Then was there great dole in Astolat. 


HISTORY, 
Males. 
(1) (Davies, pp. 159 to 166.) 


Pages 159, 160, 161, 165 and 166 are most important, 
and should be well studied. The answers to a consider- 
able number of probable questions are therein contained. 
Page 162, 163 and 164 should have only their important 
points attended to. 


(2) (Davies, pp. 233 to 244.) 

Omit Fabian, Leland, Stowe, Bellenden, Spelman, 
Holland; Cavendish, Leslie, Hayward, Hooper, Pole and 
Cox. 

(3) (Davies, pp. 244 to 254.) 

Omit Becon, Whitgift, Cartwright, Bilson, Cheke, 
Elyot, Hatton, Burleigh, Wylson, Savile, Webb and 
Puttenham. . 

Females. 
(1) (Davies, pp. 139 to 145.) 

Omit Ashmole, Aubrey, John Spencer, Wood, Bolton, 
Sibbes, Mede, Burroughs, Reynolds, Rutherford, Caryl, 
Robert Leighton, Owen, Bates, Flavel and Charnock. 


(2) (Davies, pp. 145 to 151.) 
Omit South and Lord Edward Herbert, and condense 
pp. 148 to 151. 


SELECTED GOVERNMENT QUESTIONS FOR THIRD 
MONDAY. 


Males. 


1. Give, with dates, a brief account of the reign of Henry 
VII., or describe the relations between England and Scotland 
under Henry VIII, (1889). 


2. Sketch the condition of Ireland during the reign of Eliza- 
beth, or trace by a genealogical table the descent of the Tudors 
from Edward III, (1889). 


3. In what way was the power of the nobles affected by the 
Wars of the Roses and the Reformation ? (1888). 


4. Give a short account of any statutes passed which directly 
affected the well-being of the lower classes, and mention any 
occasions when an invasion of England was attempted or 
threatened by foreign powers from 148s to 1603. (1888). 


5. Explain the grounds upon which the following persons 
were put to death: —Sir Thomas More, Lady Jane Grey, 
Somerset, and Mary Queen of Scots. (1887). 


SELECTED GOVERNMENT QUESTIONS ON GEOGRAPHY 
FOR THIRD SATURDAY. 


Males. 


1. How is the distribution of plants and animals connected 
with the distribution of land and water in past ages? Give 
facts, (1889.) - 

2. Give instances of the extermination and introduction by 
man of species of animals and plants into countries where they 
are not indigenous or aboriginal. 





3. In what parts of the world would you find the following 
plants and animals :—bananas, lichens, tobacco, hemp, kanga- 
roos, reindeer, tapirs, giraffes, chamois, and alligators? (1889. ) 

4. Where would you find the Fins, Magyars, Czecks, Basques, 
Pigmies and Slavs? (1889.) 

5. Give some account of the plants and animals found in 
Austrelia, (1888.) 


FoR FOURTH FRIDAY, 
Males. 


1. What districts in the British Isles, Hindostan and Aus- 
tralia are especially noted for wheat, cotton, gold, opium, 
pearls, copper, and wool? (Adapted 1889.) 

2. From what British possessions (or colonies) do we obtain 
maize, quinine, rice, diamonds, hides, jute, ostrich feathers, 
teak and wool? (1888. ) 


3. From which of our colonies do we obtain (1) the Raw 
Materials we use in Textile Fabrics, (2) Precious Minerals and 
Stones, (3) Articles of Food ? What do we send out in return ? 
(1888. ) 


4. Describe a voyage to Australia from England, and men- 
tion the sort of cargo a ship might carry on its outward and 
homeward trip. (1884. ) 


5. Prepare the outline of a lesson for an advanced class upon 
‘ The stream of British commerce through the Suez Canal.’ 


SELECTED GOVERNMENT QUESTIONS ON ARITHMETIC 
FOR SECOND FRIDAY AND THIRD WEDNESDAY. 


Males. 
FOR WEDNESDAY AND FRIDAY AND SECOND WEEK. 
Females. 


1. A warehouse consists of § floors ; the rent of each floor is 
‘9 that of the floor above, Find the ratio of the rents of the 
highest and lowest floor, and find also the rent of the lowest 
floor. Rent of middle floor is £33 15s, Answer. £41 138. 4d. 
as 10,000 : 6561. 

2. Six horses and eight cows cost me £375. I sell them for 
£446 5s., making a profit of 25 p.c. on the horses and 10 p.c. 
on the cows. What was the average cost of each horse and 
cow? Answers. £37 10s. per horse; £18 15s. per cow. (1888. ) 


3. Acan walk round a rectangular field, whose sides (in yards) 
are 411°6 and 548°8, in the same time that B takes to walk from 
one corner to the opposite corner and back. Find the ratio of 
their rates of walking. Amswer. As 7: 5. (1886.) 


4. Aman went to market and spent £200, He bought 200 
animals, consisting of sheep, pigs, and young geese. For each 
sheep he gave £5, for each pig £1, and for each goose 1s. How 
many of each did he buy? Answers, 38 sheep, 2 pigs, and 
160 geese. (1887.) 

5. The distance from London to Dover is 75 miles, from 
Dover to Calais 20 miles, and from Calais to Paris 180 miles, and 
I pay £2 17s. 6d. for my ticket. The rate per mile being by 
boat 2} times more, and by French railway 2} per cent. less 
than by English railway, find the respective shares of the two 
railways. Answers. English, 13s. §$$d.; French, £1 11s. 5}4d. 
(1889. 

6. In a race of 100 yards A allows B 4 yards’ and C 6 yards’ 
start in-ordér that they may reach the goal at the same time. 
How much start should B allow C when B has to run the whole 
distance? Answer, 25 yards. (1889.) 


7. If I sell a horse for £62 and a cow for £26, I gain 10 p.c. 
on the original cost of both ; but if I sell the horse for £63 and 
the cow for its original price I lose 10 p.c. Find the original 
cost of each, Answers. Cow £9; horse £71. (1880.) 


8. A person walks to a town at the rate of 3} miles per hour, 
and rides back at the rate of 7 miles per hour after having 
rested half an hour; he then finds he has been absent 4 hours 
10 minutes. What was the length of the walk? Answer. 9,5 
miles, (1866.) 

9. A and B can do a piece of work in 39} hours, B and C in 
3# hours, A, B and Cin 24¢ hours. If A and B work for 2 hours, 
how long will A and C take to finish it? Answer, 144 hours, 
(1880. ) 
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SELECTED GOVERNMENT QUESTIONS IN ALGEBRA 
FOR SECOND AND FOURTH SATURDAYS. 


1. Show that the number of combinations of # things taken r 
at a time is the same as the number taken » — +, at a time. 
(1888. ) 


2. Prove that log - = log m — log m, and that log m*=n 


log m. 
In what time would any sum of money treble itself at § p.c. 


compound interest per annum? Answer, 22°238...years. 
(1888. ) j 


3. A man whose income is £900 a year insures his life at the 
rate of £3 10s. for £900 for such an amount that at his death 
his heir may receive a sum whose interest at 4 p.c. per annum is 
equal to the man’s reduced income. What annual premium is 
paid? Answer. £420. . (1888.) 

4. Ifa : dase : a, show that 3° + ad + 28° : 3a* — 20° :: 
30° + cd + 2d* : 30° — 2d*. (1836.) 

5. The sum of a number of three digits in geometrical pro- 
gression is 13, and if 792 be added to the number the digits are 
inverted, Find the number, Axswer. 139. (1877.) 

6. Aman bought a certain number of railway shares, when 
they were at a certain rate per cent. discount for £900, a 


afterwards when they were at the same rate per cent, premium . 


sold all but one of them for £990. How many were they, and 
what did each cost? Answers. 10; £90. (1889, ) 

7. Solve the equation 22° + 3y* — ay = 31 and x —y = 3. 
Answer, x = 40% — 3, y= 1 or —49. (1887.) 

8. If the geometric mean between two quantities x and y be 
to the harmonic as 1 : », show thatx :y::1+V1—-#:1 
—V1—n*, (1876) 

9. Find a number which being divided by 3, 4 and 5, the 
remainders are 2, 3 and 4 respectively. Answer, 119. (1875.) 

10, If one quantity vary directly as another, and the former 
be } when the latter is 4, find what the latter will be when the 
former is 9. Answer. 16. 

11, How many words can be formed with 3 vowels and 3 


consonants, if each word contain 6 letters and have the vowels 
in the even places? Answer. 36. 


12, If x be real, prove that ay 7 


Jase can have no real 


value between \, and 1, 


Answers to, and Hints upon, Questions given in 
August Number, 


ALGEBRA, 
FoR THIRD SATURDAY AND FOURTH MONDAY. 


1. (a) Take at first two quantities a and 6, Then the sum of 
their squares is less than the square of their sum by 2a. Next 
let there be three quantities a, and c, and let (a + 4) = x. 
Then 2* + ¢ is less than (x + ¢)? by 2cx ; but (2? + 2) is 
greater than a® + 4*,+ c*; .*, much more is (x + c)* i.e. (a + 
+ ¢)* greater than a? + ? + 2. 


(4) This is a good illustration of the foregoing theorem, viz., 
that if any number be divided into parts, the square of the 
whole is greatcr than the sum of the squares of each part. 


2. (a) Write the equation asa + 1 = 4? where x2 + x =a, 
a 


Thence a or x* + xwill be found to equal 60or—y7. The 
— 7 may be rejected as unreal, and from the value 6 we obtain 
x= 20r — 3. 


(0) + 


Hence x = } and y = 3. 





_2ab_ 
a+oé 


a+é 


3 (2) AM. = —> ,G.M. = Vad, HM. = 


D i aate a/% £ 
(4) What we have to show is that v bad iq * 


in order of [say] ascending magnitude. 


Now we know that if “= £ then-% +e 


6d b+d 
them both, but by hypothesis 5 is greater than F »t.t, ¢ 2d in 


would also equal 


a greater ratio thana : 6 ,*, (a +c) 
ratio than a : 4 and a less ratio thanc : 


. 7 . . e 
Again (+) is less than because Fis less than “. os ; is 


less th f=, 
ess en i 


Once more (5 y is greater than ig because ‘is greater than 


ad 
e “Sis greater than V/<. 
4. 120 Ibs. 
5. ace + ax? + dx + 10 by x + 2 we get 2* + 


(a — 2)x + (6— 24 + 4) as otient and 2 — 26 + 4a as 
Remainder. But by hypothesis this remainder = 0, 


. 2— 26+ 4a=0; .*. 4a + 2=26; .*, 2a4+1=6. QED, 


6. (a) 108}; (4) 3 (w=) 


> + d) in a greater 


7- 734 yards. 

8. By hypothesis (ax + dy) = 1. Now (é« + ay) — ay — 
bx = 0; .*. (ax + by) (x + ay) —ay— bx = 0; .*. abe? + 
aby? + a®xy + Pxy -— ay — bx = 0; .*, abx® + aby + atxy + 
Bry + ax — ay + by — bx =1; .*. ab(x2 + y*) + ry (€ + F) 
+ (@—4)(x—y) =1. 


ARITHMETIC. 
Females. 
For FIRST AND SECOND FRIDAYS. 


1. All decimal fractions have an understood denominator 
which is some power of 10, Therefore the only factors of such 
denominators are 2 and 5. Any Vulgar Fractions, therefore, 
whose denominations are unresolvable into these factors cannot 
be a terminating decimal. 


2. It is here evident that £273 12s. = 12 per cent. of the 
purchase-money, which last therefore = £2,280. 

3 (33 X-37 X 43) — 1 = $2502, - 

3. Zo multiply by 99; add two noughts and subtract the 
original number. 

To multiply by 25; add two noughts and divide by 4. 

To multiply by 246 ; beginning from the left take twice the 
sum of three times the first + twice the second figure +- once 
the third figure, then twice the sum of three times the second 
figure + twice the third figure + once the fourth figure, etc. 

To square a number (say) of three figures. Take the square 
of the first, then twice the product of the first and second, then 
the sum of the square of the second, and twice the product of 
the first and third, lastly, the square of the third. t down a 
figure at each step, and add on the ‘ carriers.’ 

To find the interest on ae Pes years and months at 24 
per cent, This is at the rate of $d. per £ per month. There- 
fore we must multiply the number of pounds by number of 
months, and the answer will be halfpence, 


5. 325 yards further, 
6. 39}% per cent. 

7 £27343. 

8 £179F4 per cent. 
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EUCLID, 
For SECOND SATURDAY. 


2. LMS = }0f LMN; and LRS = }of LRN, .*. LMSR 
= } of LM’. 

Again LS’ = }', of LN? or } of LM? . LMSR = 205% 

3. Let ABC be a triangle having side AB = side AC. 
B draw BD perpendicular to AC. 

Then BD* shall = DC? + 2 AD.DC, 

Proof.—AB’ = AC’ 

but AB? = AD? + DB?; and AC? = AD? + DC?4+2AD.DC 

.. AD’ + DB’ = AD* + DC + 2 AD.DC, 

Take away from each side AD* 


”. DB’ = DC’ + 2 AD.DC, Q.E.D. 


4. Let PSQR be a circle having its centre at O. Let PQ and 


RS be = chords intersecting at J. If JO be joined, the angle 
RJO shall be equal to the angle PJO. 


Construction. —From O drop perpendiculars to RS and PQ 
meeting them respectively in A and B, 


Proof.—’.’ RS = PQ, .*. OA = OB and OA? = OB?, and 
*,* OJ is the common hypotenuse, 

+. OA? + Aj? = Op + By’s but OA? = Os .”. Aj’ = By 
and AJ = BJ. 

.. triangle AJO has all its sides = to those of BJO, .*, angle 
AJO = angle BJO. 


5. Let the circles AZB and YZC touch each other externally 
at Z; and let AXY be a common tangent and let ZX be the 
common tangent at Z drawn to meet AXY in X. 


Then AX = AY. 


Proof. *.* XZ and XA are both tangential to AZB, .°. XZ = 
XA; and 


*,, XZand XY are both tangential to YZC, .*, XZ = XY. 
“XA @ XY. Q.E.D. 


6. Acircle re through four points A, B, C, D; under what 
conditions will the angle ABC = the angle ADC ? 


*.* ABC and ADC are opposite angles, their sum is equal to 
two right angles, and *,» ABC = ADC each of them is half of 
two right angles or one right angle. .*, AC must be a diameter, 
that is, ADC and ABC are semicircles, 


7. Let ABC be a triangle rightangled at B. (Do not make it 
isosceles, ) 

__ Let ABCD be the circumscribed circle, and XYZ the in- 
scribed circle touching the sides AB, BC and CA respectively at 
X, Y and Z. 

Then the sum of the diameters of these circles is equal to 
the sum of the two sides of the triangle. 


Construction. Take O and P, the centres of the circumscribed 
and inscribed circles respectively. Join PX and PY, 


Proof. PX and PY = the diameter of XYZ, and PX and PY 
are respectively perpendicular to AB gnd BC and ,", respectively 
parallel to BC and AB, 


.”. BP is a parallelogram and PX + PY = YB + BX, .", dia- 
meter of XYZ = YB + BX. 

Aguin, The hypotenuse AC is the diameter of ABCD, since 
ABC is a right angle; and 

*., AX and AZ are tangents to XYZ, .*, AX = AZ. 

Similarly, *.* CZ and CY ,, ” . CZ =CyY. 


“, AZ + ZC, i.c., the diameter of the circumscribed circle is 
= AX + CY, 
_ +". the sum of the two diameters = YB + BX + AX 4- CY, 
1.¢., the sum of the sides, Q.E.D. 


This deduction is frequently thus enunciated, ‘ In any right- 
— triangle the diameter of the inscribed circle is = to the 
difference between the sum of the sides and the hypotenuse.’ 


From 





CORRESPONDENCE, 


1. We shall be pleased to reply briefly and through this 
column to any seeking information or advice. Endorse 
‘CERTIFICATE EpitoR’ if the office be communicated 
with. 

2. Replies demanding urgency will be promptly for- 

warded per i on receipt of stamped and directed 
envelope. This privilege does not extend to > sone, | 
solutions and answers to examination questions. 
post will be saved by addressing direct to Macclesfield. 
Upwards of one hundred letters were thus answered 
during 1889. 
. 3. Any suggestions tending to the greater utility and 
interest of these articles, or to the greater convenience of 
*CoacH’ or Pupit, will be thankfully received and 
thoughtfully considered. 

4. We are repeatedly being asked, ‘/s Herbert Spencer 
still living?’ The following extract from ‘ 7i# Bifs* may 
be interesting. —Herbert Spencer, the greatest philosopher 
of the age, is now seventy years old. He is unmarried, 
lives alone in a boarding house, and has but few intimate 
friends. Contrary to the usual idea, he is not a Univer- 
sity man ; and althoigh one of the greatest thinkers in the 
world, he is not widely read, as he pays little attention to 
his literary style, writing frequently in an incomprehensible 
vein. He hardly makes enough from his books to sup- 
port his life of extreme simplicity. He has always been 
more or less of an invalid.’ 

5. E. S. (Barrow), ‘ M.’ (Nottingham), J. W. V. (Bilston), 
UNCLE (Truro), W. H. R. (Newcastle-on-Tyne), 2 letters, 
P. O. (Darlington), W. (Penrith), S. P. T. (St. Helen’s), 
C. C. (The Hyde, London), K. R (Bloomsbury), SAM 
(Leek), E. P. (Lark Lane), W. R. (Macclesfield), Music 
(Smethwick), A. M. (Middleton), Soi (Liverpool), J. J. 
(Boston), J. T. J. (Ruabon), answered per ordinary letter. 

6. SNAIL (Brighton), See p. 167; R. T. yee ae 
The new Schedules provide for the record of different 
classification in the ‘7 A’s’ * (Hednesford), You are old 
enough. Get your correspondent to write at once. 
QuERY (Neath), From any educational bookseller ; I. G. 
N. (S. Shields), You could not be ready in time; G. 
(Dover), See March Number; ‘Lizzy,’ You are duly 
qualified ; M. P. J. (Holborn), Both books. 


(Zo be continued.) 


I ee 


Practical Perspective for Pupil Teachers. 


BY 


E, G. BAKER, B.SC., B.A., 
Vice-Principal of the Training College, Carmarthen. 


V. 


Tue height line is useful for ridges, and also for 
obtaining points on vertical surfaces, as will be seen 
from the two problems solved in Fig. 38, which should 
be re-worked, 

1. Place in perspective a right triangular prism the 
ends of which are equilateral triangles with sides 3 ft. 
long. The prism rests on one of its rectangular faces 
on the ground plane, Its axis, which makes an angle 
of 45° with the picture plane, is 5 ft. long, and the 
nearest corner of the rectangular base is 3 ft. to the 
left and 1 ft. in the picture. 

2. Place the same solid in perspective supposing it 
to stand on one of the triangular ends, the nearest 
angle on the ground plane being 4 ft. to the right and 
1 ft. in the picture, and one side of the base vanishing 
to the right at 45°. 
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On the two visible faces of this solid and in their 
centre place a square with sides 1} ft. long, that on the 
right-hand face having two sides horizontal, and that 
on the left-hand face having a diagonal horizontal. 


N.B.—For the above problems the spectator is 


supposed to be 5 ft. high, and to stand 8 ft. away from 
the picture plane, 





of the ridge above C, construct the equilateral triangle ABE. 
This is the end elevation, and CE is the height required. Use 
a height line FG = CE, and one end of the ridge will be found. 
Draw a line from that end to the VP on the right to meet the 
perpendicular from the centre D of the other end of the base. 
Join the two extremities of the ridge to the corners of the base 
and the solid is projected. 


In Problem 2, the plan is an equilateral triangle, and since 
the height of the solid is 5 ft., i.e. the same as the height of the 
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Fig. 38. 


Notr.—The ground plan of the prism in Problem 1, will be 
a rectangle 3 fi. by 5 ft. On this plan the ridge will be shown 
by a straight line CD through the centre of the ae First 
put the whole rectangle in perspective. Then, to find the height 





spectator, the top will be on the level of the eye and so will be 
a straight line when projected, All, therefore, that has to be 
done is to project the base and raise perpendiculars from its 
corners to meet HL, 





| so will be 
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rs from its 
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Draw somewhere the small square which has to be put on 
each visible face. Make AC and AD half the diagonal and 
BE, BF half the side. The points A and B are the centres of 
the two sides of the triangle. Use the height line at G for the 
square on the right-hand face. Since the square has to be in 
the centre of the face, and its side is 1} ft., make GK 1} ft. 


For the square on the left-hand face, use the height line at H. 
Make HL 24 ft. and the Jine from L to VP is the line in which 
the horizontal —— lies. On each side of I. cut off a dis- 
tance equal to half the diagonal. ‘The figure will show the 
method of obtaining the four corners of the square. 


The student should note that by using a height-line 
we get two parallel horizontal lines in a vertical plane, 
which, of course vanish to the same point. Now, if a 
perpendicular line be drawn anywhere between these 
two lines it is the projection of a line of the same 
height as the height-line. 


PROBLEMS. 
Scale } in. to the foot. 


1. Fig. 39 is the front elevation to full scale of a 
slab 1 ft. thick, on the nearer vertical face of which is 
a square. Place the whole in perspective so that A 
may be 4 ft. to the left and 1 ft. in the picture, and 
the side AB of the base may make an angle of 40° 
with the picture plane towards the right. The spec- 
tator is 10 ft. from the picture plane and 4 ft. high. 














Fig. -39. 


N.B.—The plan will be a rectangle, two sides of which are 
equal to AB, and the other two 1 ft. by scale. The intersections 
of the dotted lines give the corners of the square. The distances 
along AB will be shown on the plan, oad those along AC on 
the height line. 


_ 2. Fig. 40 is the front elevation to full scale of a ver- 
tical slab standing on the ground plane. ‘The slab is 
1} ft. thick, and the point A of the base is 2 ft. to the 
right and 1 ft. in the picture, while AB vanishes to 
the right at 40%. On the veftical face nearer the 
picture plane is drawn a hexagon as shown in eleva- 
ton, Place the whole in perspective as seen by a 


spectator 5 ft. high and ro ft. from the picture 
plane, 


VOL. X, 








C 
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Fig. 40. 
N.B,—The intersections of the dotted lines are obtained by 
the same means as in Problem 1, 


3. Fig. 41 is the end elevation to full scale of a 
right triangular prism standing on one of its faces on 
the ground plane. The prism is%4 ft. long, and the 
corner A of the base is 1 ft. to the left and touching 
the picture plane, while AB recedes from the picture 
plane towards the left at 45°. On the triangular end 
nearer the picture plane is drawn a square as shown 
in elevation. Draw the perspective projection for an 
eye g ft. from the plane of projection and 4 ft. above 
the ground plane. 


D 

















B Cc H A 
Fig. 41. 


N.B.—The distances along AB will be shown in pine, and 
those along CD on the height line. The plan will be a rect- 
angle two sides of which are equal to AB, and the other two 
sides 4 ft. long. 





4. Fig. 42 is the end elevation to full scale of a 
right prism 4 ft. long, standing on one of its rectan- 
gular faces on the ground plane. 

The corner A of the base is 3 ft. to the right and 
2 ft. in the picture and AB is inclined to the ground 
line at an angle of 30°. On the nearer triangular end 
is drawn a square as shown in elevation, Place the 
whole in perspective for a spectator ro ft. from the 
picture plane and 4 ft. high. 

y 
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D" 


The preceding problems have required, in addition 
to the projection of a solid, the projection of a figure 
drawn on one of the vertical faces. 
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Fig. 43 shows how to obtain a figure on the opposite 
vertical face also, when the two figures are exactly 
opposite each other and alike. The elevation is that 
given in Fig. 40, the solid being the same as in the 
Problem to Fig. 40, except that the elevation is now 
to be regarded as the elevation of two opposite 
vertical faces. 


The hexagon on the front is obtained exactly as in 
that problem. To obtain the hexagon behind we have 
to draw on that face perpendiculars corresponding to 
those in front. The corners of the hexagon are on 
these perpendiculars, and are the points of intersec- 
tion of the lines from the corners of the front hexagon 
to the VP on the left and these perpendiculars, 

The drawing will explain itself if the student 
re-work the Problem. 

As exercises similar to the last the student should 
project the solids whose elevations are given in Figs. 
39, 41 and 42, it being now supposed that the 
squares are drawn on two opposite faces and not 
on one face only, 


(Zo be continued.) 


—)—— 


Contracted Arithmetic. 


BY J. L. RICHARDSON, 


Section XXVIII. 


Division by 99, 999, &e. 


Ir, instead of taking 99 as a divisor, we divide by 
100, the quotient is too small by a hundredth of itself. 
If, however, we add to it this hundredth, we shall 
have the correct result, or nearly, to an inconsiderable 
decimal. The same remark applies to the divisor 
999, if we substitute ‘thousand’ for ‘hundred,’ 
Hence the rule :— 


Cut off two, or three, figures to the right, and to 
the result add a hundredth, or a thousandth, of itself. 
If strict accuracy be required continue the process to 
two or three decimal places, which will be best done 
by moving the decimal point as in ordinary division of 
decimals. 

Example :— 

33846 + 99 = (3846 + 100) + (38°46 + 100) = 
38°84. Ans, 

Dividing 3846 by 100 we cut off 46, leaving 38°46. 
Dividing the latter again by 100 we have *3846. 
The two results combined give 38°8466. If, for the 
sake of greater accuracy, we yet again divide the 
*3846 by 100 we obtain ‘003846, and on adding 
together these results we get the answer 38°848446, as 
in the annexed working, which is of course equivalent 
to 38°84. 
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Exercise XXXI. 


( Vork to two decimals, and augment by one the right 
hand decimal figure.) 


By 99. 1. 38,476. 2. 28,435. 3. 976,238. 
4. 456,789. 5. 502,360. 6, 589,630. 
7» 384,025. 8. 8.023. 9. 921,476. 
10, 28,635. . 
By 999. 11. 381,467. 12. 583,652. 13. 368,976. 
14. 248,560. 15.58,276. 16. 3,102,586. 
17. 796,423. 18. 587,623. 19. 45,804. 
20. 76,305. 


Section XXI1X. 
Division by Cancelling. 


When divisor and dividend are common multiples 
of any number, the labour of division is lightened by 
first cancelling out that number. Thus in 9684 + 
144 we see that 12 is contained in each, and we may 
cancel out by that number when we have instead of 
the original terms 807 + 12, which can be done by 
short division. 

Example :— 

W449) 9684 ( 
12) 807 
67 + 3 Ans. 


Work, by cancelling, the following : — 


Exercise XXXII, 


1. 384 + 32. 2. 5,899 — 25. 

3. 816 > 214. 4. 9,876 = 5,236. 

5. 218,634 + 3,162. 6. 960 + 144. 

7. 7,045 + 245. 8. 2,856 + 1,071. 

g. 65,418 = 1,242. 10, 982,827 — 3¢7. 

11. 35,756 > 154. 12. 39,995 = 1,140. 
13. 76,234 > 482. 14. 35,178 + 249. 

15. 38,240 + 248. 16. 7,642,315 —_2,890. 
17. 2,680 + 146. 18, 8,327 = 45. 

+ 75,105 > 1,545. 20. 11,552 + 7,638. 


SECTION. XXX, 
‘ Italian’ Division. 


In what is called the ‘Italian’ method the work is 
shortened by performing it to a great extent mentally, 
and putting down only the remainders at each step, 
with, of course, the ‘bringing down’ figures. An 
illustration of the process is given in (@), where the 
products of 381 by 4, 8 and 3 are, digit by digit as 
they arise, taken mentally from the successive divi- 
dends, and only“the remainders put down, The 
various stages may be better understood on com- 
parison with the fully worked Example (4). The 
method is an excellent one for strengthening the 
faculty of mental computation. 


(a) (4) 
381) 184267(483 381)184267(483 
"3186 1524 
1387 3186 
244 4048 
farts 1387 
1143 
244 





Exercise XXXIII. 

- 3,804 — 240. 2. 6,872 > 314. 

. 58,420 + 685. 4. 57,623 + 582. 
» 71,896 + 326. 6. 41,379 > 742. 
» 15,963 > 479. 8. 38,246 + 745. 
- 79,004 = 615. 10. 43,561 + 726. 
- 42,517 = 674. 12, 98,274 + 513. 
- 34,567 + 749. 14. 456,278 + 984. 
- 562,790 + 689. 16. 47,923 = 648. 
- 91,987 + 704. 18, 781,902 + 827. 
. 829,730 = 719. . 604,098 + 483. 


ANSWERS. 
Exercise XXXI, 


. 338°64. 2. 287°22. 3. 9360°98. 4. 4614'03. 

» §074°34 6. 595585 7. 387904. 8. S104. 
9307'93. 10, 289°24. 18. 381.85. 12. 584°2 

. 369°34. 14. 248°8r, 15. 58°33 

. 797°22 18. 583'21. 19. 45°85. 


EXERCISE XXXII. 
2. 235y% s 
6. 64. 7. 


10, 253018. II. 
14. 14135. 15. 
18. 1803. 19. 


ExercisE XXXIII, 


2. 21 + 278. 3. 85 + 195. 

4 220 + 176. 6. 55 + 569. 

51 + 251. 9. 128 + 284. 

11. 63 + 55. 12, 191 + 291. 

14. 463 + 686. tS 816 + 566. 

17. 130 + 467. 18. 945 + 387. 
20. 1,250 + 343. 


(To be continued.) 


——_ () --- + 


Pow a Scotch School was Examined. 


INFANTS. 


Reading.—Three classes—only the highest class 
examined in reading—each one read two short sen- 
tences. A few questions were given to test intelligence, 
and some oral spelling completed the Inspector's 
work, 


Vriting.—Highest class wrote a few words dictated 
by the Inspector, while the others wrote the capital 
and small letters. 


Arithmetic.—First class set on slates 19, 9, 15, 5°, 
60, and 17, and the others answered questions in 
addition and subtraction as follow :—2 and 6? 3 
and 9? 4 and 7? 8 and 6? 2 chairs have how 
many legs? 3 horses how many legs? 4 from 10? 
3 from 11? 7 from 10? How many half-penny 
oranges for 3d. ? 


Object Lesson.—On the ‘Tiger.’ Lesson from a 
Junior Pupil Teacher on Form. 


Music.—One action song. ‘Test on Modulator, 
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STANDARD I, 


Reading.—Graduated Reader, page 74, ‘ Wheat.’ 
Each one read a sentence and then questions were 
asked on the scope of the lesson. One word each 
round the class satisfied for spelling. 


Writing.—(a) Then it will be put into a thrashing- 
mill, (4) When the sun has dried the grain. 


Arithmetic— 

A. (1) 730 + 500 + 409 + 975 + 848. 
(2) 987 + 786 + 534 + 894 + 99. 

(3) Take 99 from 701. 

B, (1) 604 + 700 + 209 + gor + 50. 
(2) 789 + 687 + 435 + 498 + 88. 

(3) From 901 take 197. 

Music.—Same as Infants. 


STANDARD II, 


Reading.—Chambers’ Graduated, page 80, ‘ The 
Crippled Sparrow.’ Each read a sentence and then 
questions were asked about the sparrow. 


One. was asked to pick the nouns out of par. 1, 
another to find the verbs in par. 2, and a third, the 
adjectives in par. 3. 

A lesson was also read from Star Reader, No. 2. 

Writing.— Then the whole flock began to chatter 
at a great rate, and at last three or four flew away. 
Soon one came back with a twig about four inches 


long.’ 

Arithmetic.—(1) 9287 + 789 + 6809 + 7935 + 
5989 + 6789 + 9879. 

(2) From 9,867,453 take 987,675. 

(3) Multiply 876,953 by 6. 


STANDARD III, 


Reading.—Star Reader, page 135, ‘Two pictures 
for Idle Boys.’ Each pupil read a sentence or more 
and answered questions on meanings of words and 
phrases, 


Analysis.—Such sentences were given as follow :— 
‘Then you must have met it.’ ‘TI shall show it to 
him in two pictures.’ ‘ Now look at the work he has 
done.’ ‘ His neighbours are busy.’ 


Writing.—‘ A countryman was once driving his 
cart along a road. The wheels stuck so fast in the 
mud that the horse could not draw them out. Instead 
of doing his best to move the cart, the driver fell on 
his knees and prayed to Hercules to come and help 
him.’ 

Arithmetic.— 

A. (1) Multiply 897,390 by 7,600 (words). 

(2) Divide 1,987,634 by 297. 

(3) Divide 296,437 by 84 (factors). 

(4) Subtract £92 18s. 6$d. from £1000 153s. 

B. (1) Multiply 987,309 by 8703 (words). 

(2) Divide 7,346,259 by 89. 

(3) Divide 1,893,462 by 479. © 

(4) Take £79 13s. 4}d. from £901 10s. 113d, 





Geography.—Boundaries of Scotland—Counties on 
east coast—counties on Solway—mountains in Low- 
lands—rivers rising in Lowthers—rivers in Dum- 
friesshire—in Aberdeenshire—lakes in Perthshire— 
largest lake in Scotland—highest mountain—where is 
Tinto?—Ben Attow ?—largest city—capital—where 
is Dundee ?—Greenock, &c. 


History.—Life of Bruce. 
Repetition —Wreck of the Hesperus, 


STANDARD IV, 


Reading.—Star Reader, page 88,‘ A Beaver Town’ 
and ‘ Flowers,’ page 121. Each pupil read as in 
Standard III. Questions given on word and phrase. 


Parsing.—‘ Everybody likes flowers.’ 


Analysis.—‘ Charney guarded his plant with great 
care,’ ‘ Perhaps some one had carelessly dropped a 
seed,’ ‘One day there was a hail storm,’ &c. 


Repetition.—Llewelyn and his Dog. 


Writing.—‘ In the depths of the thick forests and 
near the banks of lonely rivers, the sable loves to make 
its burrow; or collecting withered leaves and dry 
grass, it builds its nest in the hollow of a tree. Here 
during the brief summer it watches and waits for the 
timid hare ; and in winter, feeds on the wild berries 
that cluster in abundance around its home. The 
fur of the sable is of a rich brown colour, tinged with 
gray about the neck.’ 


: Arithmetic.— 

A. (t) Multiply £2gt 17s. 84d. by 8go. 

(2) Divide £3916 15s. 73d. by 79. 

(3) Reduce 98,765 pints to gallons. 

(4) How many books at 3s. 4d. each, can be paid 
for with £9 138. 4d.? 

B. (1) Multiply 4973 14s. 83d. by 97. 

(2) Divide 17,063 12s. 44d. by 196. 

(3) How many ounces are there in 6 cwts. 79 lbs. 

(4) Reduce £91 8s. 6d. to three-pences, 

History.— A general outline from James I. to the 
death of Charles II. 


Geography. — Ircland — rivers, mountains, chief 
towns, ngland—centres of industries 


STANDARD V, 


Reading.—Star Reader, page 59. The story of 
George Stephenson. Great attention paid to phrasing 
and rhetorical pausing. 


Parsing, &¢.—Meaning of ‘locomotive,’ ‘ Parlia- 
ment,’ ‘ directors,’ ‘Prime Minister.’ Name any 
Prime Minister, ‘Constable. Where is Darlington? 
Stockton ? Manchester? Parse Manchester (fara- 
graph 1). Who will parse ‘miles’ in first line? 
‘centre?’ (a) ‘cotton f’ (4) ‘ cotton?’ ‘is sent,’ is what 
form of the verb ? ‘ which.’ 

What kind of a sentence is ‘which the mills turn 
out’ (adj. sent. qual. ‘ goods’). 


Writing.— 





| great 
ped a 


tory of 
yhrasing 


‘ Parlia- 
ne any 
ington? 
t (para- 
t line? 
is what 


ills turn 
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Tue Bony Detective. 


Two burglars broke into a surgeon’s house. They 
found their way into his private room, which they 
plundered. One opened a large press and began to 
search for any-thing of value. While groping about 
in the dark, his hands got firmly fixed in the jaws of 
a skeleton. Its jaws were so arranged, that if dis- 
turbed, they would suddenly shut by means of a 
spring. This spring the robber had accidentally 
touched, and his hand was gripped as in a machine. 
He screamed with pain and his surprised companion 
turned his lamp upon him. When the light fell upon 
the skeleton, the robber saw it and fell senseless on 
the floor, dragging the skeleton with him. The crash 
frightened the other robber with the lamp and he 
quickly jumped through the window. The surgeon 
came down and kept his prisoner fast until the arrival 
of the police. 


Arithmetic.— 


A. (1) Find by practice the value of 549} articles 
at £3 178. 39d. each, 
(2) Make out the following bill :— 


27% yds. linen at 5s. per yd. 

19} yds. cotton at 2s, 4d. per yd. 
72 reels at 44d. per dozen. 

100 bobbins at 4d. each. 


(3) Find the price of 2 stones 3$ Ibs., if 2 cwts. 
1 qr. 4 lbs. cost £9 1s. 4d. 
(4) Divide 4 of 3} by | + 2. 
B. (1) Find by practice the value of 317 articles at 
£2 118, 10$d, each. 
(2) Make outsthe following bill :— 
43 Ibs. cheese at 63d. per Ib. 
4 score eggs at 43d. for 5. 
70 Ibs, sugar at 54d. per Ib. 
7 hams, each 12$ Ibs,, at 114 per Ib. 


(3) If 5 cwts. 7 Ibs. be carried 42 miles for gs. 4d., 
how far will 2 cwts. 2 qrs. be carried for the same sum ? 


(4) Add 4} to 22 and divide the result by 3 of 44. 


Geography.—Draw maps: 1, Italy, 2, The Penin- 
sular, 3, Australia. Answered questions on Europe— 
Rivers flowing into Baltic, into Atlantic. Islands in 
Baltic, in Mediterranean. Course of the Rhine, of 
the Danube, of the Volga. Towns on the Bay of 
Biscay, on the Black Sea, on the Rhine. 


History—Reign of George I11.—Seven Years’ War 
—War of Independence—Napoleon—Peninsular War 
—Battles of Waterloo and Trafalgar very particularly. 


_ Repetition—Lines from Scott’s ‘Flodden.’ Mean- 
ing of words and phrases particularly tested. Geo- 
graphical allusions also commented on, 


STANDARD VI, 


Reading.—Century Reader VI., page 64, ‘A Maid 
of Arcadia.’ As the class was not large, each pupil 
read a paragraph, and as in Standard V.; great attention 
Was paid to pausing and phrasing. 
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Intelligence, S&c.—What is meant by ‘leashes’ P 
‘unlike ’? other words beginning with un, ‘ uncoupled ’? 
‘methodical ’ ? ‘ encouraged ’ ? ‘disconcerted ’? Where 
do ‘anemones’ grow? What is a scroll ? ‘engrossed 
in her book’ ? 


Par. 2.—Parse ‘ forwards ’—‘ till’—‘ began ’—‘ en 
couraged ’—‘ who ’—‘ as’—‘ huntsman,’ Analysis of 
2nd sentence in par. 2 and the 1st of par. 4. 


Writing. — Essay on ‘Summer,’ A letter on ‘ How 
the last holidays were spent,’ or ‘ A school trip.’ 


Arithmetic:.— 


A. (1) Simplify 8 ~ 3 and express the result 


as a decimal fraction. 


(2) If four tons of hay serve 7 cows for 50 days, 
how long will 6 tons serve 9 horses; supposing 5 cows 
to eat as much as 3 horses, 


(3) Express +}, of 1 cwt, as the vulgar fraction of 
a ton and of a lb. 


(4) Find the simple interest of £375 for 3 years 
3 months at 4} per cent. 
B. (1) Find by practice the dividend of £1584 
17s. 6d. at 13s, rod. in the pound, 
(2) What is the value of "3125 of 1s. — *7 of £1 
+ °3 of 4s. 6d. — *3 of 16s, 3d. 
ne 6°25 of 32 at ae 
(3) Simplify —— bab 7 FOS 
(4) What sum will amount to £630 11s, 3d, in 5 
years at 2} per cent. ? 
C. (1) In what time will £136 17s, 6d. put out at 
10 per cent, interest amount to £140 ros, 3d, ? 
implify Pr + (28 — *75)— s*r 
iT re eae 
(2), Simplify a 68 
(3) In what time will 120 men build a wall 40 feet, 
if 165 men build one 55 feet high in 10 days? 


(4) What ought a man to receive for the loan of 
£1481 5s. for 5 years; interest being 4 per cent, per 
annum ? 


History, Geography, and Repetition, taken with 
Standard V, — 


Stanparps II.—VI, 


Music—Modulator :—Key C. dmaonf fesss 
fefmrdrstd@nffeslsfelsfefnr d. 


Key D.—dasdd@tals‘drtdfnmril ‘d't 
dnflstatalstdfn 


Ear Exercise —Played on Harmonium.—i r f nm; 
nefr; sflm; rfls; mamard 


Time Test.— 


lw ee = 3l Lldaail: :1 1 


Another exercise in two parts was set on the Black- 
board, but it was not very difficult. 


_—~o— 
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HAY-TIME. 


Andante + - Music Lens T. Crampton, 


tito os a) : ign —ts 
(mee «fe oe = = == === = — — 7 —te— 

om - i s~——_-—_ 
I. med -mer aoe are clad in oon, All the be madsen are blow - ing; Gloomy win - ter’s gone a-way, There 
. - it - tle field mice fly in fear, The lark’s nest is turn’d 0 + ver; Mowers spare nor mouse nor bird, Nor 


To the hayfick! children come, With mer - ry shouts of pr - ter; Tumbling all the hay a-bout, And 
srs fe 
ie" ; . - Popp errire | 
—s i = fs — < a 


$ =?—7- 8 J . 
<. SSS SSS: == 
a 


























Key A. Andante Leguio, 

nee dy ete pe | a Rood 2%. Tie 
1, 8M 8 20 _i 2d ,8).",,8) F ,8).£,,8):4,8,.7,8, 1,8).",,8):0,8).",,8, T,8,.8 8," 80,8, T,8,.8,8):",8).0,8, 
| of 195-8) f,,8). 8,.f,,8):7, 


é a4 od fs, 3 @ (tom .t, |d 8, md | 6, ‘dn t fa 





' | 8) a 8 — 8, a: 


on P Pe 
t — 2 N 
SSS SS es: 
ib —~ oe =a ——F- = = o omer — === eepepenl 
is no fear of mow = ing. Now the tuf-ted grass is af ‘ las! the fair wild flow - ers! They 


but-ter-cup nor clo + ver. Now the sun has gone to bed, And left the flow-ers dy - ing, They’ re 
then come tumbling af + ter, Chil-dren rev-el in’ the hay, All in thebright Junemorn - ing, The 

















D426 
—— 


Eb. P 
~~ 2 a f, 3, 1, [t @o ria im x dot {], 8, . 
irs 8-4 ,8,:f ,t t, a. Lal ‘ md..f,,d):8,, i-1,,¢)) t,,f,.d 8:7 ,t,.8,,f, m,1,.se,,red mt), 1, 8, ad, 
os fo 
. | d, ym f, owe My ot id .& 31, .s, | £,,8,.1,,t:d «1, 


gu; HSS 


died too soon be - neath the scythe, And ome Paar the _ hours, 
dead when he gets up a-gain, He seesthemwith-out cry - ing. 
hay that was such grand tall grass, With sweet gay flowersa - dorn - ing. 


me carries = Sale 


Oy . —e 


| t * S 8 gy n 2, @ &@ |[€ mw Ot r _ i 

| tid).1,d):8),4).£,,d)) ,,4).1),4\:8,,4,.d,ba,) d ,8).m ,8,:r ,8,.6),8)| 5 ad sditfmsr da jt a 

& A), | Mw f, of, | f.s fim . 8, :f,,8, 1,8; 18).£,,0)% ‘ | 
8, f, m1, is £m 1, |s, 28) 8, - mir d@ ot @ is, S| 
} | +82 ‘4, oe 83 id, « 
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Query Gfolumn. 
RULES. 

1. Each correspondent is restricted to ome question. We should be much — if correspondents, who 
send questions for solution, would give (if possible) the required answer, and the source from which the 
question is obtained. 

2. No query can be answered unless accompanied by the real name and address of the sender, not 
necessarily for publication, but as a guarantee of good faith and for facility of reference. 

3. @g7 When a pseudonym is adopted it should be written at the end of the query, and the 
real name and address on a separate piece of paper. 

4. Correspondents are requested to write their queries /egid/y, and on one side of the paper only. 

5. Replies will not be sent through the post. 

6. Queries must reach the office not later than the 12th of the month, or they cannot be attended to in the 
following issue. 

*,* All communications for this column should be addressed—‘ Zhe Query Editor, The Practical Teacher, 
Pilgrim Street, Ludgate Hill, London, E.C. 








Arithmetic. 4. Hersertus.—How long will it take for a train 284 feet 
1.C. R.—The difference between the interest and the | long, moving at the rate of 25 miles per hour, to pass entirely by 
discount is y's of the sum of money discounted, and the rate is 4 another 244 feet long, which is moving in the opposite direction 
percent. Find the time. at 35 miles per hour a 
(Cafel’s * Catch Questions in Arithmetic and Mensuration,’ ) (Naval Cadet Exam, Papers, June, 1889.) 
This question cannot be worked by pure Arithmetic, since Sum of lengths of trains = (284 + 244) ft. 
an unknown quantity is involved as a factor in a term. = 528 ft., 
At4 per cent. for one year the difference is ;$5 — y$, of the Sum of rates of trains per hour = (25 + 35) miles 
principal : 
4 , = 60 miles, 
=4*x 00 x 104 of the principal ; i \ hour 
Similarly for 2 years the difference is : : : : Time 
x 4 
100 x 108 
And therefore for ¢ years thé difference is 
‘x4 
tx4x ———- 
4 * joo x [100 + (¢ x 4)] 


2x4*x of the principal ; 


of the principal ; 


of principal 1. Cyciops.—If the same straight line bisect the base and 
. the vertical angle of a triangle, the triangle is isosceles. 


(Charterhouse Funior Scholarship, 1890.) 
A 


*, sy of principal = 4f xX aE tao Fe 


ts = 0,0000 + 400%’ 
162 


§ = F000 + 4or 
27 
= 125 + 50’ 
125 + 54= 64, 
62 — 5¢ = 125, 
From which it can be ascertained dy éria/ that ¢ = 5. 
.. Time = § years. Ans. 
Note.—This is really a question in Algebra, and the time can 
be found from the quadratic equation :— 
6x2 — 5x = 125. 


2. JosEpHUS,—Reduce Ay ¥y9'5 to its lowest terms. 
Fird G, C, M. of 2603616 and 16583392. 
2€03616 | 16583392 
1923392 | 15621 
~ 680224 [ 961696. 
562944 | 630224 
117280 | 231472 
93824 |___ 234560 
23456 | 46912 
46912 } 
, 2602616 + 23456 | 
** 16583392 + 23456 
= 4. Ans. | 
| 











3. DamMen.—A viaduct consists of 3 s-ries of arches built 
upon each other, the breadths of the arches in each being 
respectively 8 yds. 2 ft., 6 yds.,and § yds. Whenever the piers 
in all the series are vertically above each other, there occurs a | 
mass of masonry 4 yds. wide ; of such there are three. Find | Froof—Produce AD to E, making DE = AD (I. 3), and 
the length of the viaduct. (Hamblin Smith.) — | join CE. 

8 yds. 2 ft. = 26 ft.; 6 yds. = 18 ft. 5 yds. = 15 ft. | "Jn triangles CDE, BDA, 

L.C.M. of 26, 18, and 1§ = 1,170, and 1,170 ft. = 390 yds.; | CD = BD, (Hyp.) 

”. Length of viaduct = (390 yds. x 2) + (4 yds. x 3) | DE = AD, (Con.) 

= 78oyds. + 12 yds, And Z CDE = Z BDA, (I. 15.) 


Let ABC be a triangle, and let AD bisect the vertical _— 
BAC and the base BC, Then the triangle ABC shall 
| isosceles, 


= 792 yds. Ans, .", base CE = base BA, (I. 4.) 











ee 


ee 


' 
: 
; 
| 
| 
: 
| 
7 
' 
| 
, 
: 
* 
; 
. 
’ 
. 2 


320 THE PRACTICAL TEACHER. 


[SEPTEMBER, 1890, 





And Z CED = Z BAD; 

Now Z BAD = Z CAD, (Hyr.) 
 ZCED = Z.CAD, (Ax. 1.) 
Wherefore CE = CA; (1. 6.) 

.. AB = AC, (Ax, 1.) 

Wherefore triangle ABC js isosceles, ' 
Q. E. D, 


Algebra. 


1. C.E.N.—The weight of the material of which a hollow 
spherical ball is made is to that of a solid spherical ball of the 
same diameter (4 inches) and made of the same material, as 
721 : 4096. _ Find the thickness (supposed uniform) of the 
material of the hollow ball. ‘Take the weight of a solid sphere 
to vary as the cube of the radius, 


(College of Preceptors’ Exam., First Class, June, 1890.) 


Let « = Thickness of material of hollow sphere in inches, 
Then, 2° — (2 — xP: 2°: 


2° — (2 — x)? — 2?: 2? :: g 
— (2 — xP: 2? 3: 
2-7:2:: 
ee 16 (2 -xs)= 
8(2— x)= 
2-—-x*:3 
 ¥ 


.". Thickness of hollow sphere = } inch, Ans, 
2. ALPicus,—-Simplify 


4b 
(Mates) Mh, de, | 
48 — & 2a +6 me YS 


(Certificate, 1886.) 


pone yw en 2-8 
4¢ — 2 +a i) a+é 


— 3 —-# + (ad, ya-@ 
~ (2a + b)(2a— 6) * 7(2a + ) 
_ 3° — P+ 4a° — gab + DY 7 (2a + 6) 
(2a + 6) (2a — 4) 7a — 4b 

_ 7a* - 4ab hacia ' 

2a— 6 ja — 4 
_a(7a— 4), 7 

2a—é 7a — 4° 

7a 


= «ia, As, 
2a — b 


3. Herpertus,—If (x — ayy = (x - a)s, does it follow 
that y = 2? 


When is this conclision incorrect? Explain the reason 
carefully, (Naval Cadet Exam, Papers, June, 1889.) 
If x is a surd, where the power is even, it may have two roots 
opposite in sign, 
Let x = V7; then it may be either V7 or — V7. 
If (x — aly = (x — a) s, we might have 
(V7 — aly = (— V7 = as, 
and therefore y would not be equal to s. 
If we take the positive or negative sign of the root for doth, 
(V7 = aly = (V7 = a)s, 
we should then have y = s. 


4 Pyrnacoras,—The national debt of a country was in- 
creased by one-fourth in a time of war. During a long peace 
which followed £25,000,000 was paid off, and at the end of that 
time the rate of interest was reduced from 4} per cent. to 4 per 
cent. It was then found that the amount of annual interest was 
the same as before the war, What was the amount of debt 
before the war ? \ Todhunter.) 





Let x = debt before war in pounds, 
Then = = debt after war in pounds ; 


wx * = (5 — 25,000,000) x = 


a = 5x — 100,000,000 


100,000,000 = 5x — = 
x 


.", % == 200,000,000, F 
.". Debt before the war =_£200,000,000, Ans, 


5. J. Tovey.—Solve :— 
2+ a= 
amp aa 
(1) x (* +) 15 
8 it ie—n 2} 


e(x+y) _ 15 
(x+y) (*—y) «21 
hey 
s=-y7 7 
7* = 5% — Sy 
ax= — Sy 
ear 
Je Se 


(1) x* + ay = 15 


“eet Sandy = F 2. 


6. Autp Reexir. — An officer can form the men of his 
regiment into a hollow square 12 deep. The number of men 
in the regiment is 1,296, Find the number of men in the front 
of the hollow square. 


( Zodhunter’s * Algebra for Beginners.’) 
Let « = No. of men in the front of the square, 
Then x? — [x — (12 X 2)f = 1,296 
x? — (x — 24)? = 1,296 
x* — (x* — 48x + 576) = 1,296 
ax? — x* + 48x — 576 = 1,296 
"8x = 1,296 + 576 
= 1,872 
* = 39. 
.". No, of men in the front of the square = 39. Ans. 


General. 
1. F. JOseN.—1. No, 2. Lock’s. 3. Poole, Bookseller’s-row. 


2. H. M.—Have you seen the Syllabus, Refer to this maga- 
zine for January. You have them all to prepare but only as 
there directed. Write again if you have any difficulty. 


3.. W. R. —QSQ! is a focal chor] of a parabola parallel 
to AP; PN, QM, a are the ordinates of P, Q, and (', 
Prove that SM* = AM, AN, and that MM! = AP. 


(Drew's ‘ Conic Sections.’ ) 
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~, 


Se ee 


; 1 iv : 

Jt SGeaananaee. 
(1) Since QM? = 4AS. AM (Prop. ix., page 11) 
AM = QM 
4a 

at 
4a 
PN? = 4a AN 

rs = 4ax* 


- “= 

mo y 
= 4a cot PAN 
= 4a cot a, 


I: 4acota=I ¢ fy, 
x A 4ay, COLA =" > Py 
} > fi cota = y, cota : yy cota, 
AM : SM = SM :, AN, 

.. SM? = AM, AN, 


(2) The equation to QSQ! is 
Paes” 
amMn~- ja 
but (91 — yz) (41 + 2) = 4a (m1 — 2), 
Multiplying 
(¥ — ni) (1 + ya) = 44 (x — 1) 
IN: — I" + We — MIs = 40x — 4an, 
Y(N + 2) = Nia + 42x, 
(as * = 4ax,) 
But this line passes through a, O, 


“ive = — 40 


f=— vy 
SE. < FS 
1 — *’ 


Equation to AP is 





Since AP is parallel to QQ! 


os 4axs = (ti + Ha) Ym 
Is = (ti + Id To 
Y= N+ He 
Since 9, + Ys = Ya 
Jv + 2 yo + ye*® = y3" } 
any = = 16a 





Now AP 
And MM} = 


Vy9e + xe 
AM — AM! 

I 
= 9a (nN? — ¥") 

I 
= ga (1 = Is) (1 + 2) 
= = V 4ax, + 16a* X V 4ax, 
= Vas" + 40x53 
= Vx + yee 

."» MM! = AP. 


— J—— 


How to Teach School Children to 
from the Staff Hotation. 


BY W. G. MCNAUGHT, 
Associate of The Royal Academy of Music. 


51. The foregoing exercises go beyond the sight singing 
requirements of the code. They serve at least to show 
in what direction the class should travel. It may be rarely 
possible to get so far with Standard II, The discretion 
of the teacher must decide how much or how little should 
be introduced. In order to explain, however cursorily, the 
notation of the school songs used, it may be necessary 
to introduce the time signature }, the application of the 
dot to minims and crotchets and the signs for the most 
used rests. Suggestions as to the manner of teaching 
these facts will be found in_the lessons for Div. III.; see 
also section 55. 


DIVISION II.—Ear TEsT. 
CODE: REQUIREMENT. 


To repeat (i.e., imitate, not name) a simple phrase of not , 
more than four notes, using the syliable‘ laa, after hearing 
the Examiner sing (or play) it twice through. 


— 


52. The ear tests for this division are comparatively 
slight. To some, it may appear that mere imitation 
exercises are of no value whatever in a note-singing 
course. But as a matter of fact, such exercises are 
extremely useful in awakening the ear. They should be 
used abundantly in classes where there is not much 
natural capacity. Even in dealing with advanced pupils 
in the higher courses, the capacity of the ear can be most 
severely tested by imitation exercises. Conductors know 
that in choosing voices for a choir, the singer who can 
imitate fluently but cannot read freely, is likely to be 
quite as useful as the singer who can read but cannot 
imitate freely, 
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53. Begin by giving single notes, then give fragments 
of the Doh chord and add little stepwise phrases, com- 
mencing with some tone of the doh chord. Give some 
exercises that go (1) straight up, (2) straight down, (3) up 
and down or vice versa (4) and some that strike the same 
tone twice in succession. Do not allow a slide to be 
made to single tones or to the first tone of a phrase. 
Give the pattern in the best manner possible. As skill 
advances vary the form of exercise; for instance, sing 
two-phrases and require the first only to be imitated. 
Get pupils to invent phrases for the others to imitate. 
The following are 


GRADED EXERCISES IN IMITATION. 
vay -.effe : le i a | ee | 
a : - 
oS 4 = oe oe = eo = - 
p-e oo. — 

i) eo lle lle 2 alle a] \ { 
rs ee “oy — : —S-a 3S 
doce tle col. pall eal? olf ol 

. : ee 


ea alle? te? Hl coll? ato 


fire Het 


Four notes. 


See eo pee ee 


> a — ~ ae 
h —_ || ao? > slo. hl 

The above are written in the Key of Eb because the 
range from doh to doh! in this key is easy. 

54. The naming of tones by ear should be commenced 
in Liv. II. No notation is called for at this stage. The 
children answer in sol-fa names. Begin by giving various 
arrangements of doh, me, soh. Make the exercises very 
easy at first. State that you are going to sing d m 8 or 
dsm—snmdorsdm—mdsormsd. Then say 
only where you will begin, and leave the class to think out 
the alternatives. Next, promising to keep to the same 
three tones, do not announce where you will begin. Add 
the higher doh and work in a similar manner. When 
wpe | the other scale tones (ray, fah, lah, te), show 
by examples their expectant and other peculiar effects. 
Adopt the plan of giving alternatives as described above. 
_For instance, ask whether you sing 8s 1 s or 8 f m— 
std@orsls—nrdornmrm—drnmordrd. 
Then promise to begin on some named tone and ask the 
class to find out what you sing round about it. Sa 
beginning upon sof, sing—(8 f msiis ff mijs 1 ta’ 
iIsfnrijsllsiisslsiissltiislt tiisfmn|| 
and treat me, doh, and higher doh in the same manner. 
It is a too common mistake to give no other ear 
exercises than a few very much beyond the ability 
of the majority of the class. The proper course is to 
give a great number of exercises quite within the average 
ability of the children and only a few more difficult 
exercises to encourage the sharper pupils. 


DIVISION I1.—Sonc TEst. 
CODE REQUIREMENT. 
To sing in unison in good time and tune, and sweetly, 
a school song (set to words) previously prepared. 


55. Five songs have to be presented at the my een 
These may be Snant by ear or by note and may be sung 
with or without book. In this division, at least, the songs 
should be simple and pleasing, and thoroughly adapted 





to the age of the children. It is much the best to choose 
music the effect of which is quite independent of parts 
or accompaniment—melodies that can be hummed or 
whistled and enjoyed away from school. The question 
arises, whether it is wise to choose songs containing 
musical difficulties beyond those dealt with in the note 

singing course. , It must be confessed, that it is not easy 
to find interesting tunes that are rigorously confined to 
the tones of one scale and that employ no rhythmic 
forms beyond those mentioned in the code requirements. 
It is true that numerous song books contain ‘tunes’ 
written to order within the limits described above, but 
these ‘ tunes’ are nearly always simply dull, commonplace, 
unmitigated exercises. On the whole, therefore, it is 
best not to reject tunes that are perfectly singable and . 
pretty because they include points not fully taught at this 
stage. A brief dogmatic explanation and a good pattern 
will suffice. At the same time if tunes can be found 
that are thoroughly interesting and yet perfectly simple 
in construction, it is an obvious advantage to adopt them 
because they so strongly enforce the lessons that have 
been given. The following old English song is a very 
good specimen. 


GOSSIP JOAN. 
Old English. 


(nee ae 


1. Good morrow Gos-sip Joan, Where have you been a - 


walking ? I have for you at 


home, _I have for you at 


——— Pe ———— as + a 
GPragens "fete eres I 
A budget full of talk - 


My sparrow’s flown away, 
And will no more come to me ; 
: I’ve broke a glass to-day :jj 
The price will quite undo me, 
I've lost a Harry groat, 
Was left me by my granny ; 
i: I cannot find it out :|] 
I’ve searched in ev’ry cranny, 
I’ve lost my wedding ring, 
That dn 4 made of silver gilded ; 
: I’d drink would please a king :| 
But that my cat has spill’d it, 
5. M ket is cut off, 
at was full of sugar candy ; 
|: I cannot stop my cough ;|j 
Without some cherry brandy, 


(To be continued.) 
—_)» -—— 


Certificate Examination, 1889. 
Male Candidates. 
FIRST YEAR. 
Algebra and Mensuration. 
(THREE hours allowed for this paper.) 


Candidates are not permitted to answer more than NINE 
questions in Algebra, and TWO questions in Mensuration. 


The solution must be given at such length as to be intelligible 
to the examiner, otherwise the answer will be considered of no 


value. 
Algebra. 
1. Resolve into elementary factors— 
(1) 22 — 3x — 130. 
(2) «4 — 81. 
(3) a (6 —c) + P(e — a) + A (a — 4), 


home, ing, Gos-sip Joan. 
Gossip Joan ! 
Gossip Joan ! 


Gossip Joan ! 


Gossip Joan ! 
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(1) «* — 3x — 130 
= (# + Io) (x — 13). Ans, 
(2) xt — 81 
= (x* — 9) (x* + 9) 
= (x + 3) (x—3)(x* + 9). 
(3) a? (6— 0) + B (ce —a) + A@(a~8) 
a — ae + He — ab? + A (a — d) 
a) (a — b) — ¢(a® — #) + 2 (a— d) 
(a—b) {a —elat 6) +e} 
= (a —- 6) {@ —e(a + 6) + ad} 
= (a — b) (¢ —a) (¢ — 4) 





Ans. 


Ans. 





2. Prove the rule for finding the greatest common measure of 
two algebraical exy ressions, and find the least common multiple 
of— 

x? — 3r + 2, 
x? — §r + 6, 
and x2 — 7x + 12. 
The y roof of the rule for finding the G.C.M. is given in most 
Algebras. 
(x? — 34-42) = (x — 1) (x — 2), 
(49 — 5x +6) = (4 — 2)(4— 3, 
(x? — 7x + 12) = (x — 3) (# — 4), 
, L.C.M. = (4 — 1) (x — 2) (w — 3) (x — 4) 
(x? — 34 + 2) (x* — 74% + 12) 
x* = 1035 + 35x" — Sox + 24. Ans. 





+ Many pupil teachers, when asked to — a formula, 
simply give a numerical illustration. Explain why this is 
worthless, 
Prove that @ multiplied by 4 is equal to 4 multiplied by a, 
whcre a and é are amy positive integers. 
If we take the formula 
(a+ d)(a-d) =a -#, 
and substitute 5 and 3 for aand @ respectively, we obtain 
(5+ 3)(5—3) =8x2= 16, 
(5° — 3?) = 25 — 9 = 16; 
We show by this numerical illustration thet the formula is true 
for the numbers giv en, but it does not prove that it is true for ail 


numbers, or that it is true generally, and therefore the illustra- 
tion is worthless. 


aX dmeanst +1+1 a terms, ° 
@ ROFERB 50.06 500s00000 
when there areI +1 +1 4 terms of-lines ; 


But 6X ameanst +1+1 


when there are + 1+ 1 
But the units in are the same in both cases, 
@xbewb xa, 
4. Find the square root of 
x® — 825 + 24x! — 34x? + 2409 — 8x + 212 
What must be the value cf a in order that 
x) 20° + 527 + ax +a 
may be a perfec: square ? 
ee ener: +24°—8x + ug hbianws 
a4 | — Bt > age 
— 8x5 + 16x4 
—8x* + 4x | 8xt — 342° + 242% 
8x* — 32x" + 1622 
2x°—8x°48x —1 | — 2° + 812? — Be 4 1 
— 22° + 8x2 -—S8r4+1 





*, Square root = x* — 4x’ + 4x — 1. Ans. 


a + 2x° + 52° + ax + ale + x + 2 
x 





2x? + let 52 
a+ xt 
axe? + 2axr+2/4e +. 
| 4° + 4x 


pe ae 


4e +a 
+4 





§. Solve the equations— 
a) #—3 -Ho4e s—S - 
2 
i SRA 
@ £27"5 
3) (15x? — 3427" + 157? = 0. 
) 2-3. 253, S255. 5 
2 3 4 4 
24e — 18 — 20r + 16 = 18 — 15 —1 
24x — 20r — 184 = — 16 — 16 + 18 
is Fas 
7 = 1 
we-nwlweee oe 
(x* — 78 + 12) (x + 12) = 3 
x + 5% — 72x + 144 = 2° 
Bg oy 


x= af 
oe & 


(3) ()ety=8 
(2) 154* — 344y + 15y* 
15+ z0xy + 15 
(2) 154° — 34y + 159" 
bury 
i 
(1) a2 + 227 +” = 64 
4xy = 60 





6. Prove that the square of the sum of any two numbers + 
the square of their asa = twice the sum of the squares of 
the numbers. 
Also that the sum of the cubes of three even numbers in 
arithmetical progression is divisible by 24. 
(a + 6)? + + (a - by 
| bah ey Fe 2ab + 2 
= 2a" + 2d" 
2 (a? + 2), 
Let a, a + d, and a + 2d be three even numbers in arith- 
metical progression. 
a+ (a+ap + (a + 2dy 
mips get Fags the d+ 
= 30° + 9a°d + 15ad* + 9d° 
= 3(a° + jad + sad* + 3d%), 
he both @ and d are even, each of the terms within the 
brackets is divisible by 2* or 8, 
.’. Sum of cubes is divisible by 3 x 8 or 24. 
. Simplify— 
7 ply ab (a 


@ + 6a°d + 12ad* + 8a 


(a — 6) —~a(a— 1) + 6(6 —1) 
a—b)(a—1)(—1 , 
and find the value of M M 
(a* + ay + 9) (38° — ay +) 
when x = 2! andy = 3+. 
ab (a — 6) — a(a—1) + b(b6 — 1) 
(a — db) (a — 1) (@—1) 
_abla—b)—ae&+at+h—b 
(a — 6)(@ — 1) (6— 1) 
_ ab(a — 6) + (a — b) — (a* — #) 
(a —6)(@— 1)(6— 1) 
_ ab+1— (a + d) 
~ (@a—1)(6=1) 
_ ab — (a+b +1 





(@= 1) @—1) 
— (a = 1) (6 = 1) 

la = 1) (6—1) 
= 1. Ans, 





OD A 
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(2° + ay + 9°) (2° — ay + ¥") 


x* + 9) + ay} (x* + 3%) — 99} 
+ 9%)! — (ey), 


faunan 


*+ (2x 3)+ 3 
=4+6+9 
= 19, Ans. 

Second method— 

(#8 + ay + ¥*) (2° — ay +») 

= (2 + V6 + 3) (2 — V6 + 3) 
= (5 + 6) (5 — V6) 
= 25 — 6 
= 19. Ans, 


8. A bag contains sovereigns and shillings. If the number 
of sovereigns is doubled, the contents of the will be worth 
£21; but if the number of shillings is doubled, the contents 
will be worth only £12. Find how many coins of each kind 
are in the bag. 

Let x = number of sovereigns, 
and let y = 9 shillings ; 
Then (1) (2x X 20) + y = 21 X 20 

(2) (* X 20) + 2y = 12 X 20 


*, Number of sovereigns = 10 
» shillings = 20, A®® 





9. Prove that a ratio of greater inequality is diminished, and 
a ratio of less inequality is increased, by adding the same to 
both its terms, 
If a:b:e:d 
then @—a+P _ e@-d+e 
(@— op @= dP 
Let the ratio be rt and let a new ratio be formed by adding 


x to both terms, 
Then = - is greater or less than according STE 


is greater or less than 


6(6 + x) 
that is, according as 4 (a@ + +) is greater or less than a (6 + x); 
that is, according as xé is greater or less than xa ; 
that is, according as 4 is greater or less than a, 

Ifa: 63: 











10, The repeating part of a recurring decimal contains 


Show that the decimal is an infinite geometrical pro- 
gression whose ratio is wag and prove the rule for converting a 


recurring decimal to a vulgar fraction. 
Let the non-recurring part contain ¢ figures, and the recurrin 
part of the decimal contain / figures, ‘ 
Let Q denote the figures that do not recur, and P the figures 
which do recur, 


The terms after 2. constitute an infinite geometrical progres- 


sion, of which the first term is ya , and the common ratio 
10° +7 
1 


is ——. 


10? 


Hence we may say that thé sum of an infinite number of 
terms of this series 


niater* {1-5} 


ps + 10? — I 
107 + # 10? 
a P : 
~ yor (10? — 7)’ 
.. Value of the decimal = 2 4___P 
10? ss 10? (104 — 1) 
= Qe’ — 1) +P 
10? (107 — 1) 
=- Q-107°+P—Q 
~ tor (10 — 1) 
— Decimal — Non-recurring part , 
Pp nines followed by g ciphers ” 
.". Numerator = Decimal — Non-recurring part, 
Denominator = As many nines as there are re- 


curring figures followed by as 
many ciphers as there are non- 
recurring figures, 








Mensuration. 
r= s 
1. Find, to the nearest foot, the diameter of a circle whose 
area = half an acre. 
Radius? x 47 = 2,420 sq. yds, 
Radius ? = ae 7 sq. yds, 
p70 sq. yds, 
1930 sq. ft. 


Radius = </6930 sq. ft. 
= 83°2 — * 


.*. Diameter = 166 ft. Ans. 


2. A circle and an equilateral triangle have equal perimeters ; 
compare their areas, 
Let perimeters = 32, 
Then area of circle = radius* x % 
ad 3a _\* 
~ \2x ») *'¥ 
o 
y 
; 


Area of equilateral triangle = a V3 
.*. Area of circle : Area of equilateral triangle 
.. 65a a V5 
nae tS, 
tt 63 : 2273, 
2: 63 : 1452, 


$3 63 3 38:1... 
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3. The floor of a square room is covered with carpet } yard 
wide, at 3s. 44d. per yard. The walls are painted at a cost of 
24d. per square foot. The carpet costs as much as the painting ; 
the room is 12 feet high ; find the dimensions of the floor. 

3s. 44d. x (Side in yards)* x 4 

= 2}d. x Side in yards x 3 x 4 X 12, 
3s. 4$d. x Side in yards x $ = 2}d. x 12 X 12, 
162 x Side in yards x ¢ = 9 X 12 X 12, 
: ‘ 
OX WRX WE XS, 
WOR X y ‘ 
8 
z 
.”. Side of room = 6 yards, Ans, 


Side in yards = 


Male Candidates. 
SECOND YEAR, 


Algebra and Mensuration. 
THREE hours allowed for this Paper. 


Candidates are not permitted to answer more than NINE 
questions in Algebra, and Two in Mensuration. 

Candidates who have not passed with credit in Arithmetic in 
one of the two immediately preceding years must answer THREE 
of the FOUR questions on Arithmetic, instead of those on Men- 
suration, 

The solution must be given at such length as to be intelligible 
to the examiner, otherwise the answer will be considered of no 
value, 


Algebra. 


1. Prove that the sum of the squares of any number of un- 
equal quantities is less than the square of their sum, 


In an examination it was found that the aggregate marks of 
each candidate came to the same amount. e examiner then 
assigned to each the square of the marks originally gained by 
him for each subject ; prove that if one candidate, and one 
only, was totally ignorant of every subject but one he would 
come out head of the list. 

(ato+eH4...? 

=@+ 8 4+ At... + 2ab + 20¢ + 2be +... 

f+ 2+4 4 +... is less than (a+ d+ + ...)% 

Let x = aggregate number of marks, : 
and let a, 6,¢, ... = number of marks for each subject, 

Thenx =~a+6+e4... 

Ba(atdbtecrt+.y, 

But (¢ + 6+ ¢ + ...)* is greaterjthan a? + 4? + <7 + ... 

.. x" is greater than a? + 3 4) + ... 

Wherefore the one who answers only one subject will be the 
head of the list, 


2. Prove that the sum of the roots of the equation 
x? + px +g = 0 is equal to — 4, 
and the product = ¢, 


Form the equation of which the roots are-‘mu + nv, mtv + nu, 
where # and v are the roots of the equafion x? + x + 1 = 0, 


x + pxr+q=0 
2 OV nk x 
stare (4 4 q 
af“ 


4 
e¢tatvVP—u 
2 2 


Pet 1 ee] 


2 
Sum of roots = —? RJ Peat ind ve ne 


— 2 
= 


Rep. 








.*. Roots of required equation are :— 
m(—-1+ V3), #(—1 —V— 3) 
2 2 


and “(-1 ~ VER sin + Vay 
2 





= —(m+n)+V—3(m—-n)., 
= and 
— (m+n) —-JVo—3(m— 2), 


2 
.*. Equation is :— 


{x- — (m + n) $Vaale = 9} 5 
{x- — (m+n)— v= ites} oar 











naz + (m+n) — V/= 3 (m — n)||x 

{ox +.(m + nh+V= 3(m— n)} =0 

{ax + (m +n)}? — {Y= 3 (m —n)} = 0° 

4x? + 4x (m + 2) + (m +n)? = {—3(m—n)} =0 

4x2 + 4x(m +n) + m+ 2mn + n* + 3n*— Gun + Bn? =0 
4x7 + 4x (m + n) + qn? — qn + gn? = oO, 
oe + x (me + 0) + mi — mn + 1 = O, 
3. Solve the equations : 

(1) Yx+ Ye +1 =1, 
2 


a) ate (re aian 
(x + 1)! niow 
Cubing each side] «x + 1 = 1 — 3x! + 3s! wan 
ox — 3° = 3x4 
Dividing by Jad 3x? =-3 
ae } x =-—} 
Completing the square] x? } a + (3)? 


+ V=15 
4 - - 
xz = 3 +v- 15 


oe 
t= Qav- ts) 
4 
(2) x—y=m 
nx+my+yP=0 
x=mty. 
00 te 
y+(m+niy = — mn 


P+(mt+nyy + (" + “" = (m + #P ig 


Extracting square root] a i= 


2 
= (m—"P 
4 


ai’ 


=+ 
2 
a & (* — 8) — (ww +) 
2 


= — m Or — n, 
=m—y 
m—~ mom ~n 
Oorm — n, 
“.* =Oandy = — m, 
orxs = m—nand y.= — n, 


* 
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4 For 3s. two yards more of cheap calico can be bought 
than of better quality, and 10 yards of the latter cost 6d. more 
than 12 yards of the former; find the price per yard of each 
quality. 
Let « = price per yard of cheap quality in shillings, 
Then x + } = price per yard cf better quality im shillings ; 
“. 10(4 + g)—12r=4 
10x + 1§5— 12x = 4 
—axr= — 14) 
*. # = 7h. 
-". Price of cheap quality = 7}s. or 7s. 34d. 
* better ,, = 7s. 3d. + 18. 6d. or 8s. od. 
5. Define arithmetic and harmonic progression. 
If a+ 6,¢ + a, 6 + ¢, be in H,P. then a?, 5°, c? are in A.P. 
Definitions can be obtained from any Algebra. 
Ifa+b,¢+a,6+c¢ bein H.P., 
Sith oe ce eek, Se 
b+e ate ate até 
at+e-b—c _  atb—-a-ce 
(a+) (6+e) (@+6) (ate 
a-é mR: b-e 
(fatcl\(6+e) fa+5 lato 
(a — 6) (a + 6) = (6— 0) (64+ 0) 
a®? — 6? = $6? — ¢?; 
.”, a*, 6%, c* are in A.P. 
6. Having the number of combinations of # things taken r 
together, find the number taken r + 1 together. 


Ina company of 80 soldiers 5 are detailed daily for fatigue 
duty ; how many different selections can be made, and on how 
many occasions will a given soldier escape duty ? 

Proof from beok. 


Number of selections = 


80. 79. 78. 77. 76 
| 


5 
=2-xX 79 X 26 x 77 x 76 
= 24,040,016. Ans, 


If a given soldier escape duty, the number of times will be 
the number of combinations of 79 soldiers taken § at a time 


— 79.78. 77.76.75 
15 
= 24,040,016 X }§ or }§ 
22,537,515. Ans. 
7. Find the greatest term in the expansion of (1 + x)* when 
# is @ positive integer. 
Find the co-efficient of the term involving «"y" in the expan- 
sion of (1 + « + y + ay). 
(Resolve the expression within brackets into factors. ) 
The first part is book werk, 


(1+e+y + 2y)™ 
={(ite) ty (0 + x)}™ 
={a+rr+y}™; 
.. Co-efficient of x"y" = co-efficient of x” in the expansion 

of (1 + x)™ x co-efficient of y” in the expansion of (1 + y)"". 
Now these terms are the middle terms of the expansions, 


.*. Co-efficient of x” * 
> a oP 


“Tn |» 





3s 


“a an) ow 
= (Lm 


8 A contractor employs two gangs of workmen equal in 
number, but a workman of one gang does as much in four days 
as a workman of the other in five. The wages of the superior 
workman are 28s., of the inferior 21s, per week. The con- 
tractor finds that if he er both gangs on a piece of work 
he will spend £175 more, but finish the work in 25 weeks less 
than if he employed the inferior gang. Find how many men 
he employed, 





‘Let x = number of men in each gang, 
Then 28x = weekly wages of superior gang in shillings, 
And 21x = ” ” inferior ” ” ; 
.". (28% — 21x) X 25 = 175 X 20 
7* =7 X 20 
“. + = 20, 
.". Number of men employed = 20 x 2 


= 40. Ans. 


9. Find the amount of £P in # years at 1oor per cent. per 
annum compound interest. 


Show that the advantage per £1 -for a year of having interest 
paid m times a year is approximately *— r*, r being a small 
fraction. 

The first part is book work. 

Let r denote the interest of one pound for a year. 


., Advantage per £1 = (I + ny" — (1 +7) 


=(1+m. rym 4 Jt 
ie (m—1)r? x 

=(1¢r+ wy ~ ape eae (1 +7) 
=n approximately. 


10, Define logarithm, mantissa, characteristic. 

Why are results obtained by the use of logarithms generally 
approximate only ? 

Prove that log¢ = log?) x logéc, 

The logarithm of a number to a given base is the index of the 
power to which the base must be raised to be equal to che 
number, 

The integral part of a logarithm is called the characteristic’ 
and the decimal part the mantissa. 

As the logarithms of most numbers are only approximate the 
results must be approximate. 

Let x = log,6, and y = log’c, 

Then 6 = a* andec = 4”, 

en 
= (a")” 
= a’, 
“. ty = log,c; 
But xy = log,d x log, 
-*. loge = logo x logge, 

11, A and B start at the same time to walk, each at his 
own uniform rate, from his home to the home of the other and 
back. ‘They meet first 6 miles from A’s house and next 4 miles 
from B’s. What is the distance from A’s house to B’s? 

Let x = distance in miles, 

Then A walks 6 miles while B walks (x — 6) miles, 

And A walks (x + 4) miles while B walks (2x — 4) miles ; 

. z+ 4 mae 
““oxr—q4 «= 6 
x? — 2x — 24 = 12x — 24 
e° = 148 
<. & me 84. 
.". Distance from A’s house to B’s = 14 miles. 


Mensuration. 
(w = 3}) 


‘For those candidates only who have passed with credit in 
Arithmetic in one of the two immediately preceding years.) 


1. A sphere floats with } of its surface immersed ; find what 
fraction of its volume is imme 
In a sphere whose radius is r, surface = 4r?. 
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In a segment of a sphere whose radius is 7, if 4 be the height 
of the segment, 
surface = 2rhr, 
.”. 2rhr = 3 of 4xr* 
2h = ¥ 


wha, 


Volume of sphere = $x7°. 


Volume of segment of sphere = a (6r — 2h) 


t. per 
rx (¥ )’ 
terest 2: rx (%) {6 fa ( - 2) } 
6 2 
Qzr? 
24 
_ Orr 
3 
*, Fraction of volume _ 91? | 4m7° 
immersed ee oO 


== Lia Ans. 


small 


xX 3r 


2. A solid cone and a hollow cone stand on equal bases and 
contain the same amount of material. The internal radius of 
the base of the hollow cone = y% of the external; find the 
ratio of the heights of the two cones. 


Let » = radius of base of cones, and let x and y = heights 
of the two cones ; 


Then volume of first cone = }r*x, 
Andy second = ty { 2.) j ¥ } ; 
And volume of second cone ie[r y (2 x fy ] 
o. gar? x = fry (7? — reils 7?) 

ml x=y(t— yee) | 
ristic’ s.. ie 

ps 
«. Height of first cone : height of second cone :: 271 : 


erally 


of the 
o che 


te the 1000, 


3. The bottom of a symmetrical tank 6 feet deep is a rectangle 
8 feet by 5 ; the top a rectangle 10 feet by 7; find how many 
gallons of water it contains. (A cubic foot of water = 6} gals.) 


If a* and 6 be the areas of the two ends and / the perpen- 
dicular height, 


Then volume = F (a? + ab + &), 


*. Volume of tank = § [(8 x 5)+ V8x 5x 10x7+ 
(10 x 7)] cub, ft. 
2(40 + /28c0 + 70) cub, ft. 
2 (110 + 5§2°015...) cub. ft. 
325°83 cub, ft. : 
.. Tank will contain (325°83 x 6}) gals. = 2,036} gals. nearly. 


Arjthmetic. 
(For those candidates only who have mof passed with credit in 
Anithmetic in one of the two immediately preceding years. ) 
1. Reduce to its simplest form— 
3703 348 
04275 4216 
35 342 y 15318 
04275 -4°216 "23 


= (sve + SE) x Goes + abst) x Cetste + 


1°5318 
x =e . 


1000 
= (i's + aids) x (ir + 448) x GOES + Ye) 
3% 


ay 
x 788% 4. 8 
same 


Bai 2 20 
= 3 ~ saan x3 x 8 
7 OWN OWE RSS 
a 3 (O83 

= 360. Ans 





2. Find the cube root of 12772894. 
5277289} = 102spara ; 
east geginty 
2? x 300 = 1200 | 2218 
2x 1x j0= 
c= A 
1261 1261 
21 X 300 = 132300 | 957313 
21xX7X 30 = 4410 
f= 
136759 957313 
.*, Cube root = 242 


= 108}. Ans, 


3. A tradesman, who professed to sell his goods at 25 per 
cent. under cost price, explained that what he called cost price 
was in reality 30 per cent. above it, and that he expected to clear 

per cent. profit. Find (1) what percentage he really gained 
or lost, (2) what was the amount of gain or loss on goods 
which he sold for £92 12s, 6d. ? 

(1) Suppose cost yes were £100, then tradesman’s price 
York be £130, and his selling price would be } of £130 or 

972» 

.”. His loss = (£100 — £97}) per cent. 

per cent. 
(2) 








£ £54 £ 
974 : 92 12 6 :: 24 : Loss. 
2 2 


ws cy 
Zs. d. 
39)92 12 6 


£276. Ans 


4. When the Two and-a-Half per Cents. are at 92}, and 
Two-and-Three-Quarter per Cents, at 97}, a person has a sum 
to invest which will produce £100 more of the former stock 
than of the latter. Find the difference in the income he can 
obtain by investing in eiither of the stocks. Neglect brokerage. 

For an investment of £97} in Two-and-Three-Quarter per 
Cents. £100 stock can be purcha 

’ TS <a r 
92$ : 97$ :: 100 : Amount of stock in Two-and-a-Half per 
oS: 2. Cents. 


Difference in stock = aie — £100 
o 


££: h 
.". 3P + 100 :: 100 : Amount of second stock. 
= a7 x 50) £ 
= £1,850. 
.". Amount of first stock = £1,950. 
Income in first stock = 4 °/, on £1,950 
= £19 108, xX 2 
= £48 15s. ; 
Income in second stock = 2} °/, on £1,850 
= £18 tos. x 2} 
= £50 17s. 6d, ; 
.’. Difference in income = £50 17s. 6d, — £48 15s. 


a £2 2s. 6d. Ans, 


Male Candidates. 
FIRST YEAR. 


Euclid. 
(THREE hours allowed for this Paper.) 


Candidates are not allowed to answer more than EIGHT 
questions, 

Capital letters (excluding A, B, C, D, Z, F), not numbers, 
must be used in the diagrams, 

All generally understood abbreviations and symbols fer words 
may be used, but not symbols of oferation, such as —, +, X, 
PQ*, PQ. RS, 
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1. Define plane superficies, plane angle, semicircle, gnomon, 
angle of a segment, sector of a circle, 

If a triangle POR be turned over about its side PQ, show 
by Prop. 4, Bk. L., that the line joining the two positions of R 
is perpendicular to PQ. 





Fig. A. 
Let the triangle PQR be turned over about the side PQ into 
the position PQS. 
Join RS. 
Then RS shall be perpendicular to PQ. 
Proof.—Let RS cut PQ in O. 
In triangles PRQ, PSQ, 
side PR = side PS, 
side RS is common, 
and base QR = base QS, 
”. ZRPQ = Z SPQ. 
Again in triangles PRO, PSO, 
sides RP, PO = sides SP, PO, 
and Z RPO = Z SPO, 
.". base RO = base SO, 
and Z POR = Z POS;; (L, 4.) 
But these are adjacent angles, 
.”. PO is at right angles to RS, (Def. 10.) 
Wherefore RS is perpendicular to PQ. 


(1, 8) 


Q. E. D. 
2. To draw a straight line perpendicular to a given straight 
line of an unlimited length, from a given point without it. 


From a given point draw a straight line, making equal angles 
with two eon straight lines. (I., 26 may be cmpinped. s 


Fig. B. 


Let the given straight lines GH, KL intersect in O, and let 
P be the given point. 

Bisect the angle GOL by OQ, (L., 9.) 

And through P draw PMN parallel to OQ (I. 31.), and 
cutting GH, KL in M, N. 


Proof.— ZNMO = Z MOQ) 
Z MNO = ZLOQ ff 29) 
and Z MOQ = Z LOQ, (Con.) 
“. ZNMO = Z MNO, 
Q E. F. 
Notes.—(1) By bisecting angle HOL, and drawing a line 
through P parallel to this bisecting line, another line will be 
drawn making equal angles with GH, KL. 
aw If GH, KL are parallel, any line drawn through P will 
make equal angles with them, 





3. All the exterior angles of any rectilineal figure, made b 
producing the sides successively in the same direction, are Kd 
gether equal to four right angles. 

PQR is an equilateral triangle ; H, K are points in QR, PR, 
such that QH = RK; QK, PH intersect rs. oe that 
the angle PO is equal to the sum of two angles of the equilateral 
triang 


as 





Proof.—In As KRQ, HQP, 
sides KR, RQ = sides HQ, QP. 
aud Z KRQ = Z HOP, 
”. Z ROK = Z HPQ. 
As Z HQS = Z SPQ, 
“. ZSQP = Z KPS. 
Now Z PSQ =-Zs PKS, KPS. (I. 32.) 
Zs KRQ, ROK, KPS 
Zs PRQ, HQS, SQP 
Zs PRQ, RQP 
two angles of the equilateral triangle. 
Q.E.D. 


(I. 4.) 


nuun i 


4. Equal triangles upon the same base and upon the same side 
of it are between the same parallels, 

Bisect a given triangle by a ~~ line drawn from a given 
point in one of its sides. (I. 37, 35.) 


Let GHK be the given triangle, and P the given point in the 
side GK. 

Bisect GH in L (I. 10), and join KL. 

Join PL, and through K draw KM parallel to PL. 

Join PM. ‘Then PM shall bisect the triangle GHK. 

Proof.—2Q KPL = A PLM. (I. 37.) 

Add A, GPL to each of these, , 

.. A KGL = A PGM; 

But A KGL = A KLH (I. 38), 

or A KGL is half the triangle GHK, 

.”. A PGM is half the triangle GHK, 

that is, PM bisects the triangle GHK. 


(I. 31.) 


Q.E.F. 


5. Show that Propositions 2 and 3 of the Second Book are 
special cases of Proposition 11 What are the corresponding 
algebraical formulz for these three propositions ? 

In Prop. 2 we may consider two lines AB of equal length, 
and one cf them divided into two parts in C. Then the reci. 
AB, AB or the —_ on AB is equal to the rectangles AB, AC 
and AB, BC, (II. 1.) 

In Prop. 3 we may consider the two lines AB and BC, and 
AB divided into two parts in C. 

Then the rect. AB, BC is equal to the rectangles BC, AC and 
a (II. 1), that is, the rectangle AC, CB and the square 
on BC, 
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. 1.—Let the line BC contain a linear units, - and the line 

A, 6 linear units. 

Also suppose the parts BD, DE, EC to contain m, m, /, linear 
units respectively. 

Thna=m+n + fp, 

Multiply these equals by 4, 

.. ab = bm + bn + dp, 

Prop. 2. Let AB contain a linear units, and AC, CB, m and 
n linear units respectively, 

Then m + n= a, 

Multiply these equals by a, 

“am + an = a’. 

Prop. 3.—Let AB contain a linear units, and let BC contain 
m, and AC, # near units, 

Then a = m + ”, 

Multiply these equals by m. 

¥. am = m* + mn, 


6. If a straight line be divided into two equal and also into 
two unequal parts, the squares on the two unequal parts are 
together double of the square on half the line, and of the square 
on the line between the points of section. 

In PR, a diagonal of the square PQRS, a point T is taken, 

Show that the triangle whose sides are cqual to PT, TR, and 
the diagonal of a square described on QT, will be right-angled. 














Bisect PR in O, and join OQ. 
Squares on PT, TR = twice sq. on PO and twice sq. on 
TO (IL. 9.) 
= Twice sq. on OQ .and twice sq. on TO, 
= Twice sq. on QT (I. 47.) 
= Square on diagonal of a square described on QT’; 
.. If a triangle be described with sides equal to PT, ‘TR, and 
the diagonal of a square described on QT it will be right-angled. 
(I. 48.) : "Eo a 


7. If a — line drawn through the centre of a circle 


bisect a straight line in it which does not pass through the 
centre, it shall cut it at right angles. 
If a straight line be drawn intersecting two concentric circles, 


prove that the portions of the straight line, intercepted between 
the two circles, are equal, 


; Pp. ; 
c Lad \« 

& \ 

. | 

4 
A 
a 
Mgt “en 

Let GHK, LMN be two concentric circles having the common 


centre O, and let the straight line GK be drawn i«tersecting them, 


so - GL and NK are the portions intercepted between the two 
circles, ‘ 


VOL. X, 








Then GL shall be equal to NK. 


Proof.—Draw OP perpendicular to GK. (I. 12.) 
The straight lines GK, LN are bisected in P (III. 3.) 
.. PG = PK, 
PL = PN, 
Wherefore remainder GL = remainder NK. (Ax. 3.) 
Q.E.D. 
8. If two circles touch one another internally, the straight 


line which joins their centres, being produced, shall pass through 
the point of contact. 


Prove also that if a straight line be drawn through their point 
of contact, cutting the circumferences, two radii drawn to the 
points of intersection are parallel. 


Let the circle LHM touch the circle GHK internally in the 
point H. ; 
Let Obe the centre of the circle GHK, and P the centre of 
the circle LHM. 
Draw the straight line HLG cutting the circles in L and G, 
Join PL, OG. 
Then PL, OG shall be parallel. 
Proof.—Join OP and produce it to the point of contact H. 
(IIT. 11.) ‘ 
Because OG = OH, (Def. 15.) 
Z OGH = Z OHG; (I. 5.) 
and because PL. = PH, 
ZPLH = Z PHL; 
. Z PLH = Z OGH, (Ax. 1.) 
Wherefore PL, OG are,parallel, (I. 18.) Q.E.D, 


9. The angle at the centre of a circle is double of the angle 
at the circumference on the same base, that is, on the same arc. 

GH and KL are two chords in a circle which intersect when 

roduced in the point O without the circle. Prove that the dif- 
Sseenee of the angles subtended at the centre by the arcs GK 
and HL is double of the angle GOK. “(Apply I. 32.) 


t Ant 


Find the centre P (III, 1), and join PG, PH, PK, PL, and 
also HK. 
Troof— Z GPK = twice Z GHK (IIT, 20.) 
and Z HPL = twice Z HKL bcimees 
But ZGHK = Zs HOK, HKL,,(I. 32.) 
. Z GPK = twice Zs HOK, HKL 
= twice Z GOK and Z HPL, 
Whcerefore diflerence of Zs GPK, HPL 
= twice Z GOK. (Ax. 3.) 
That is, the difference of the angles subtended at the centre 
by the ares GK and HL is double cf the angle GOK, 
Q. E. D. 
Zz 
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10. If from any point without a circle there be drawn two 
straight lines, one of which cuts the circle and the other meets 
it, and if. the rectangle contained by the whole line which cuts 
the circle, and the part of it without the circle, be equal to the 
square on the line which meets the circle, the line which meets 
the circle shall touch it. 


From a point T two tangents are drawn to a circle whose 
centre is U, and “PU meets the chord of contact at S, Show 
that the rectangle contained by US, UT is equal to the square 
on the radius, 


Let MN be the chord of contact. 
Jroof.—Square on TM = sq. on TS and sq. on SM I 
eM ene us Smt (47) 
.". Squares on TM, UM = squares cn TS, US, and twice 
square on SM ; 
But sq. on TU = sjuares on TM, UM, 
and sq. on TU = sjvares on TS, US, and twice rect. TS. US. 
(II. 4.) i 
.”. Rect. TS, US = sq. on SM. 
Rect. US. UT = net. US,ST and sq. on US (II. 3.) 
= sq. on SM and sq. on SU 
sj. on UM (C 47.) 
= square on the radius, 


Q.E.D. 


(To be continued.) 


Science Hotes. 


Narvrke has drawn attention to the Science Scholar- 
ships which the Royal Commission for the Exhibition 
of 185 is about to establish, They amount to 
£5,000 a-year, and are to be used for the benefit of 
English provincial colleges, and of colleges.in Wales, 
Scotland, Ireland, and the Colonies. In accordance 
with the recommendations of # scientific committee, 
each of the Scholarships will be #150 a year in value, 
and will be tenable for two years, in rare cases for 
three ; and they are to be restricted to those branches 
of science (such as Physics, Mechanics, and Chemistry), 
the extension of which are specially important for our 
national industries. A series of seventeen scholar- 
ships will be ‘allotted to various institutions annually. 
The first allotment, as the Commissioners explain in a 
paper they have issued, is to be considered experi- 





mental and temporary. The selection now made of 
institutions to which nominations are offered will be 
subject to modifications in the future, having regard 
not only to the manner in which the nominations are 
exercised, but also to the claims of other universities 
and colleges which may from time to time be brought 
under the consideration of the Commissioners 


* * 
* 


Tue subject of Manual Training has for some time 
past received a good deal of attention in America. 
Dr. Fitch, however, tells us in his very valuable and 
suggestive notes on American Sehools and Training 
Colleges that drawing is the one form of manual 
training on the value of which all the best educa- 
tional authorities there are agreed. As to the value of 
other kinds of Hand-arbeit there are many misgivings, 
Very costly experiments have here and there been 
made. Baltimore claims to be the pioneer in the 
movement, From an American journal it appears 
that a school was opened in 1884 with 60 pupils and 
four instructors, now it has 549 pupils and 15 instruc- 
tors. Manual training has been the chief object, and 
the ordinary literary work of an advanced school 
treated as a department. It has not been the inten- 
tion to teach trades, but the use of tools, and the 
rudiments of mechanical industry. The regular 
course of the school takes three years. All the 
students have their daily work in the shops, drawing 
rooms, physical laboratory, and literary department. 
Each class has its own recitation room (27., 100m for 
oral instruction or catechetical exercise), and only 
leaves it for drawing and the use of industrial tools, 
Only 24 boys are in the shop together, but twice that 
number are taught drawing together. In the first 
year 15 weeks are devoted to carpentry, five to wood- 
turning, and 20 to forging. In the second year 15 
weeks are devoted to.pattern-making, five to mould- 
ing, 15 to vice work, and five to soldering and brazing. 
In the shops instruction is given in the cate and use 
of tools, laying off and designing work, and the com- 
position of the material used. Each class makes 
some special design for graduation. This year a class 
is engaged on a 10 horse-power dynamo, 13 lathes, 
and a Gordon printing-press. The boys also do all 
the plating required, and make all repairs on the 
machinery in use. To an ordinary observer this 
looks like teaching perhaps not one trade, but the 
rudiments of many. It may suit the requirements of 
the American lads who are attending the course. 
Their parents are good judges of that. ~ Whether their 
time could not be better employed in learning ordinary 
school subjects, with special attention to drawing, is a 
question upon which educational authorities, not only in 
America but also in England, will continue to have 
strong opinions for some time to come. 


* * 
* 


Tue third summer meeting of the University Ex 
tension and other students began at Oxford on 
Friday, August 1st. Professor Max Miiller delivered 
an address. He defended the method of teaching by 
means of lectures, and said much that was thoughtful 
and wise. The lectures, he admitted, were often too 
long, three quarters of an hour being in his opinion 
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quite long enough. It would not have struck us that 
the length of lectures as they are often given was the 
weak point about them. A few minutes more or less 
is not of much consequence. The main point is, 
have the students been able to follow the lecturer from 
the beginning to the end of his discourse ; or if that 
is too much to expect, as very frequently it is, have 
they carried away anything valuable? It may truly be 
said of many lecturers that they never ascertain, at 
any part of their discourse, whether their hearers 
understand them, nor do they take the slightest pains 
to find out their difficulties and remove them, at least 
until after the lecture is over. 

Professor Max Miiller also defended the annual 
gatherings at Oxford against the charge of being 
mere academical picnics. He showed how well the 
different classes of lectures had been arranged so as 
to meet the different classes of students. He pointed 
to the large and zealous classes attending the lectures, 
and to the substantial work done by the students 
who stayed at Oxford for two or three weeks after the 
public lectures were given. Finally he dwelt on the 
silent influence which a stay at Oxford must exercise 
upon every one, and concluded with one of his own 
beautiful and weighty sayings ‘I doubt not that while 
teachers and hearers are exploring together the ruins 
of ancient thought and the labyrinth of modern 
science, they will feel the silent influence of Oxford, 
and take to heart the lesson which our University has 
taught to so many generations of Englishmen, 
Scotchmen, and Irishmen—respect for what is old, 
and the warmest sympathy for what is new and true.’ 


* * 
* 


ProressoR Huxley in a recent letter to the -Z7imes 
expressed his opinions upon the question of the most 
suitable training for medical students. He complains 
that in the present condition of middle class education 
the youth of 17 too commonly enters the medical 
school not only devoid of the slightest tincture of 
scientific knowledge, but what is worse, so completely 
habituated to learn only from books or oral teaching, 
that the attempt to learn from things and to get his 
knowledge at first hand is something new and strange. 
He would give more attention to English and give up 
Latin and, of course, Greek. “As matters stand, most 
likely Professor Huxley is quite right. Is it, however, 
too much to expect that-a latl of 17 should have 
made a fair acquaintance ‘with the elements of 
physics and chemistry at first hand, learned the use of 
his mother tongue, and acquired the essentials ‘of 
French or German and Latin? How long is the 
middle class education of this country to be a national 
reproach? ‘The universities are animated with a 
strong desire to take part in elementary education. 
Here is a branch of education which has hitherto been 
largely, in many cases entirely, in their hands; ‘they 
have not yet settled what is best to be taught or how 
best to teach it. If the middle and higher class schools 
of the country were efficiently staffed, inspected, and 
examined, Professor Huxley would not have long to 
wait before his reasonable requirements were complied 
with, Will Parliament ever find time to deal with 
secondary education ? 


—_— o——— 





Pupil Teachers’ Preparation Papers. 


TEST PAPERS FOR PUPIL TEACHERS WHO 
ARE TO BE EXAMINED IN APRIL, © 


Directions. 
1. Writeon half sheets of foolscap,'and on one side only. 


2. At the top of each half sheet write your name in full, the 
full address of your school, and the year the papers of which 
you are taking. 


3. Do not write the questions, but prefix to each answer the 
number of the question to which it corresponds, 


4. Do not use any book or writing from which answers may 
be copied. 

5. Keep strictly to the time allowed. 

6. If you have not time to answer all the questions, choose 


those you can answer best ; but do not omit the whole of any 
one sabject. 


7. If you wish them examined, corrected, and valued, send 
them to the office of the ‘ Pracricat Teacuer,’ Pilgrim 
Street, me Hill, together with a shilling postal order, not 
later than the roth of September. They will be returned post 


free. 


END OF FIRST YEAR. 
BOYS ONLY, 
Arithmetic. 
(Da three questions only, including No. 2, if you can.) 


1. Add together the sum and difference of }% and 4}, and 
divide the result by their product, Express the quotient as a 
decimal. ; 


2. Explain how you would test, without actual division, 
whether a vulgar fraction can be expressed as a terminating or 
recurring decimal. 

3. Aman who had travelled 365 miles by train, and } as far 
by steamer, completed his journey by a walk equal to yy of the 
distance he had already rh er What was the total length 
of his journey ? 


4 From °4375 of a crown take *375 of a florin. 


GIRLS ONLY. 
(Do three questions only, including Ques-io:t 4, if you can.) 


1. Find by practice the value of a field mcasuiing 3 acres 
3 rds.'25 poles at £156 16s, 8d, per acre, 
2. Make a bill for the following :— 
14 lbs. of bacon, at 74d. per Ib, 
25} lbs. of cheese at 64d, per Ib. 
10} Ibs. of butter at 1s. 5d. per lb. 
126 eggs at 114d. per dozen. 
§ stones of flour at 1}d. a Ib. 


3. Find what fraction is equal to $$ + gy — }. 


4. Show how the method of decomposing two or more 
numbers into their prime factors wiil enable us to ascertain 
both the least common multiple and the greatest common 
measure of the numbers. Illustrate your answer by the numbers 
275, 363, and 660, 


Penmanship. 
(For all years.) 


Write in large hand the word Retrogression, and in small hand, 
‘To-morrow to fresh fields and pastures new. 
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Grammar. 
Boys AND GIRLS. 
(Answer Questions 1 and 2, and one other question.) 


I. The sun’s rim dips, the stars rush out ; 
At one stride comes the dark ; 
With far-heard whisper, o’et the sea, 
Off shot the spectre bark, 
Parse the words printed in italic. 
2. Analyse each of the simple sentences in the above stanza. 


3. Form nouns by adding affixes to the following words :— 
Geme, Nurse, Alter, Grow, Neat. 


4. What terminations are used to form diminutives? Give 
examples of each. 


‘. How do you determine to what pa of speech a word 
belongs? Give some examples of words spelt alike used as 
three different parts of speech. 


Composition. 

Read the following passage slowly and carefully once, and 
then write it from memory, 

A Canadian who has spent some time in Hudson’s Strait 
tells of a remarkable method of catching seals, He says 
‘The Eskimo might be seen lying at full length at the edge of 
an ice-floe, and although no seals could be seen, they on 
whistled in a low note similar to that used in calling tame 
pigeons, or, if words can express my meaning, like a plaintive 
phe-ew, few-few, the first note being prolonged at least three 
seconds. If there were any seals within hearing distance, they 
were invariably attracted to the spot, and it was amusing to see 
them lifting themselves as high as possible out of the water, and 
slowly shaking their heads, as though highly delighted with the 
music, Here they would remain for some time, until one; 
perhaps, more venturesome than the rest, would come within 
striking distance of the Eskimo, who, starting to his feet with 
gun or harpoon, would often change the seal’s tune of joy to 
one of sorrow, the others making off as fast as ible. 
The whistling had to be continuous, and was more effective if 
performed by another Eskimo a short distance back from the 
one lying motionless on the edge of the ice.’ 


Geography. 
Boys AND GIRLS, 
(Answer three questions only, including 1 or 5.) 
1. Draw a map of (a) The English Coast south of the 
Thames and Severn, ot (4) Wales, or (c) Ireland. 
2. Describe the river systems of Lancashire and Yorkshire. 


3. Name the most important industries of Scotland, and 
state in what districts and towns they are carried on. 


4. Where and what are the following :—Giant’s Causeway, 
Staffa, Melbourne, Brisbane, Ballarat, the Murray, Ontario. 


§. Illustrate the terms used in connection with the physical 
eogtaphy of rivers by reference to the St. Lawrence or the 
Shannon. 


History. 
BOYS AND GIRLS, 
(Answer two questions only.) 
1. Which of the Roman generals exercised the most influence 
over Britain, and how ? 


2. Describe the course of events which led to the establishment 
of the Saxons in Britain. 


3. What events are connected with the following names :— 
Boadicea, Augustine, Bede, Dunstan, Guthrum ? 


4. Sketch briefly the life and character of Edward the 
Confessor. 


5. Give some account of Alfred's struggle with the Danes. 


-“may 





END OF SECOND YEAR. 
FIRST PAPER. 
(Zhree hours and a half allowed.) 
Euclid. 
BOYS ONLY. 


[All generally understood abbreviations and symbols for words 
be esod, bet net oyenbels of operation, suchas —, +, X.] 


(Answer two questions, including Question 3, if you can do so.) 


1. If two triangles have two sides of the one equal to two 
sides of the other, each to each, and the angle contained by the 
two sides of the one equal to the , contained by the two 
sides equal to them-of the other, then their third sides shall be 
equal and the remaining angles of the one shall be equal to the 
remaining angles of the other, each to each, to which the equal 
sides are opposite, : 

2. If one side of a triangle be produced, the eaterior angle is 
greater than either of the interior and opposite angles, 


In any rectilineal four-sided figure, the sum of the four 
ides is than the sum of the two diagonals, but less than 
twice the sum of the two diagonals, 


Arithmetic. 
GIRLS ONLY, 
(Do three questions only, including the last, if you can.) 


1. Simplify the following :— 
11h + 54 — 15} 
4x: + 7st + ry — 10 
2. What is the value of an estate, if y and 4), of it are worth 
415,286 16s. 3d. ? 


3. Reduce yy of 5, of 5} to a decimal fraction. 


4. State the rule for dividing one fraction by another, and 
prove it. 





Grammar. 
ROYS AND GIRLS. 
(Answer Questions 1 and 2, and one other question.) 


1. Paraphrase the following passage :— 
Ethereal minstrel ! pilgrim of the sky ! 
Dost thou despise the earth where cares abound ? 
Or, while the wings aspire, are heart and eye 
Both with thy nest upon the dewy ground ? 
Thy nest which thou can’st drop into at will, 
Those quivering wings composed, that music still ! 
* Zo a Skylark.'— Wordsworth. 
2. Analyse the following and parse the words in italic :— 
Lightly they'll talk of the spirit that’s gone, 
and o’er his cold ashes apbraid him, 
But /ittle he'll reck, if they det him rs on 
him, 


In the grave where a Briton Aas lat 

3. Give the meaning of the following prefixes, and show the 
use of each in three examples :— 

Abs, Ad, Pro, Pre, Extra, Contra. 

4. Explain the use of the termination in‘ each of the 
following words :—Doctor, Salvation, Confidence, Radiant, 
Illusory, Tenacious, Dividend, Penal, Expenditure. 

5. Show clearly the difference between a Transitive and an 
Intransitive verb, and give instances of Transitive verbs formed 
from Intransitive verbs. 


Geography. 
BOYS AND GIRLS, 
(Answer three questions only, including the first, if you can.) 


1. Draw a map of one of the following :— 
@) France; or 
6) Italy ; or 
(c) The Spanish Peninsula, 
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2. Give an account of the rr ph ny om of Turkey and 
Greece, and of the chief industries of the Turks. 


Explain as clearly as you can the meaning of parallels of 
latitude, and meridians of longitude. 


4. Describe the course of the Ganges, naming its chief tri- 
butaries, and the important towns on its banks. — 


5. State important facts you know about the following :—The 
Riviera, Venice, St. Petersburg, Marseilles, Madras, Cashmere, 
Ceylon. 

SECOND PAPER. 
(Two hours and a half allowed.) 


Needlework. 
GIRLS ONLY. 
(One hour allowed for this exercise.) 


° Arithmetic. 
BOYS ONLY. 
(Answer three questions only, including the last, if you can.) 


1. How many men receiving # 74d. each per day would 
earn in 37 weeks the same sum that -5§1 men receiving 3s. 1d, 
each per day would earn in 29 weeks ? 


2. For every pound A possesses B has two guineas, and 
for every pound B has, C has two guineas. The total amount 
they possess is £13,142 10s. What is the share of each ? 


3. A person has £1,050 invested at 4 per cent., £450 at 6 pet 
cent., and £2,500 at § per cent. Find the average rate of 
interest he receives, 


4. Three per cent. Stock was bought at 87}, and sold imme- 
diately after receiving the dividend at 86}. How much per cent. 
was gained or lost on the amount invested ? 


History. 
BOYS AND GIRLS, 
(Answer three of these questions.) 
1. How did the character and action of King John influence 
the history of the English people ? 


2. Compare the relations between England and France in the 
reigns of Henry II, and Henry VI. 


3. Give an account of the followi rsons :—Stephen 
Langton, Simon De Montfort, John iol, and William 
Wallace. 


4. Mention the chief events in the reigns of Edward L., 
Edward II., and Edward III., with dates, ‘ 


5. State as clearly as you can the grounds of the dispute 
which. led to the Wars of the Roses, Name the chief battles in 
these wars, and show how they affected our country’s history. 


Teaching. 
(Answer two questions.) 
1. Describe the different steps you would take in teaching a 
reading lesson in Standard I. 


2. What plans would you adopt to prevent children in the 
lower standards from working arithmetical exercises in such 
mechanical ways as counting their fingers ? 


3. Mention any faults you have found to prevail among 
children of Standard I. in forming and joining letters in writing. 
How would you endeavour to remedy t faults ? 


END OF THIRD YEAR. 
FIRST PAPER. 
( Three hours allowed. ) 
Euclid. 


BOYS ONLY. 

[All generally understood abbreviations and symbols for words 
may be used, but not symbols of oferation, such as —, +, X.] 
(Answer two guestions, including Question 3,°if you can do so.) 

1. The exterior angle of every triangle is equal to the two 


interior opposite angles, and the three interior angles of every 
triangle are together equal to two'right angles, 





2. Describe a lelogram that shall be equal to a given 


triangle, and have one of its angles equal to a given rectilineal 
angle. 


3. Let ABCD be a poe and E any point in its 
diagonal AC. Draw the lines BE and DE, Prove that the 
triangle ABE is equal to the triangle ADE, 


Algebra. 
BOYS ONLY. 
(Answer three questions only, had Questions 4, if you can 
do 50). 

1. Find the continued product of x + y, + + ay, and x + 3y. 

2. Find the G.C.M. of x* — x° — 2x + 2, and 2x3 — x — 1, 
SFI 38 4 mB 

y ty rH -7) 

4- State the principles on which the process of solving a 
simple equation is based, and apply them to the solution of the 
equations, — 

(2) $(S* — 1) — 6 (22 — 3x) = ar — 3, 
() MH —H— 1 3 


“@oar+2 *—-2° 


3. Simplify 


Mensuration. 
BOYS ONLY. 
(Answer one question). 


1. A cistern without a lid, whose floor and walls are 1} inches 
thick, is 5 ft. 3 in. long. 3. 7in, wide, and 2ft. 5}in. high, 
measured externally. Find the area of its inside surface, and 
the cost of painting the inside at the rate of 6d, per sq. foot. 


2. A rectangular plot of ground measuring 30 yards by 20 
yards, was divided into four equal rectangular beds by two 
paths of a uniform width of 4 ft., and crossing the centre of the 
plot at right angles. Another a of the same dimensions is 
divided into four triangular by two paths along the 
diagonals, also 4 feet wide. Compare the space coupled by the 
beds in the two plots. 


Arithmetic. 
GIRLS ONLY. 


(Answer three questions only, including the last, if you can.) 


1. An estate measuring 1,595 acres is divided into three farms. 
The first is 66 of the estate, the second *375 of the remainder. 
Find the size of the third farm. 

2. If £2 os. 10d, be divided between eight men and nine boys, 
each man receiving as much as five boys, what will each boy 
receive ? 

3. Find the value of ‘21985 of £50 + ‘96510416 of £4. 

* 4. A bankrupt is able to pay 6s, 3}d. in the pound. What 
will be lost by a creditor to whom £565 10s.;is due? Explai.. 
the question and your method of solving it. 


English Grammar and Composition. 


BOYS AND GIRLS, 
(Answer questions 1 and 2, and one other question.) 


1. Paraphrase this passage, and explain its meaning : 


Nature never did betray 
The heart that loved her ; ‘tis her privilege, 
Through all the years of this our life, to 
From joy to joy: for [she can so inform 
The mind that is within us, so impress 
With quietness and beauty, and so feed 
With lofty thoughts, that neither evil tongues, 
Rash judgments, nor the sneers of selfish men, 
Nor tings where no kindness 1s, nor a// 
The dreary intercourse of daily life, 
Shall ¢er prevail against us, or disturb 
Our cheerful faith that all which we behold 
Is full of blessings. ] 





ee 
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2. Analyse that part of the above extract which is enclosed in 
brackets, and parse the words printed in italic, 


3. Select from the passage in question 1 the words which you 
know to be of Latin origin, and give their derivation where you 
can, What classes of words are mostly of Saxon origin ? 


4. Explain the use of prefixes and affixes, and illustrate your 
answer by examples of Latin and English prefixes and affixes, 


5. Make sentences to show how each of the words dit, before, 
only, and that may be used as different parts of speech. 


Geography. 
Boys AND GIRIS, 
(Answer three questions outly.) 


1, Draw a map of 


(a) Africa south of the Equator ; or 

(6) India; or 

(c) The southern shore of the Mediterranean Sea, 
showing the countries which it borders. 


2. Where are the following places, and fcr what are they 
noted: Pietermaritzburg, Sierra Leone, Zanzibar, Smyrna, 
Mecca, Kutrachee, Singapore, Khartoum, Rangoon, Baalbec, 
Osaka, Fez, and Tabriz. 

3. Describe the lake and river system of Eastern Africa. 

4. Give some account of the fauna and flora of India. 


5. Describe one of the most important currents of the ocean, 
and state how it is probably produced. 
SECOND PAPER. 
( Two hours and a half allowed.) 
Needlework. 
GIRLS ONLY. 
(One hour allowed. ) 
Arithmetic. 
ROYS ONLY, 


(Answer three questions only, including Question No. 4, if you 
can.) 


1. What is the rate per cent. at which £726 5s. will amount 
to £743 38. 11d, in seven months ? 


2. What difference will be made to a man’s income if he first 
invests £2,500 in the Three per Cents. at 83, then sells out 
when the price of the s.ock is 92, and re-invests the amount 
received in railway shares at 150, and paying 6 per cen}. 2? 


3. Extract the square root of 8678916. 


4. A bankrupt pays a composition of 7s. 6d, in the pound, The 
legal costs of making the arrangement amount to £55 14s. ai. 
equal to 6} per cent. on the total debts, Find the amount of his 
assets and liabilities. Explain the terms of the question and the 
method by which you work it. 


History. 
BOYS AND GIRLS, 
(Answer three questions only.) 


1, State what causes led to, and what social changes resulted 
from, the Dissolution of the Monasteries, 


2. Mention the most famous men who flourished in the reign 
of Elizabeth, and briefly sketch the life of one of them, 


3. Give an account of the Civil War in the time of Charles L., 
explaining how it began, mentioning the important battles with 
their results, and showing’how it e 


‘ Wht were the Pilgrimage of Grace, the Petition of Right, 
and the Clarendon Code? Giye full details of one of these, 





Teaching. 
BOYS AND GIRLS. 
(Answer two questions only.) 


1. Describe the method you would adopt in correcting a 
dictation exercise. keeping in view the economy of time and the 
educational advantage of the children. 


2. What plans would you adopt to make mental arithmetic 
most effectively useful, both for itself and as an aid to written 
arithmetic ? 

3. Write notes of a lesson on 

(a) Paper making. 
or (4) The formation of rivers. 
or (c) The classification of adjectives. 
or (d) For Infants, Right angles. 

Note.—<According to the New Code, pupil teachers at the end 
of their fourth year will have no examination with the other 
pupil teachers, but will be required to pass the admission exami- 
nation either during their fourth year, or in the July following. 
We do not, therefore, think it necessary to give tion test 
papers for an examination which is practically abolished. The 
change, however, will render it all the more important for pupil 
teachers in their last year to secure time for the revision of the 
work of previous years as well as for the study of subjects 
allotted to the fourth year. 


Ge 


How mo School tors Examined. 


BY THE HEAD MASTER OF A WEST OF ENGLAND 
SCHOOL, 


STranpDarp I. 


Arithmetic.—Three’sums were dictated :— 


1. Add together 692, 54, 7, 63, and 135. 
2. From 7or take 107. 
3. Take 123 from 512. 


Answers.—(1) 951. (2) 594 (3) 389. 


Writing. —The following passage was set for 
transcription on slates from the First Standard 
reading books. ‘Old Mother Goose had lived so 
long in the world that she had grown wise.’ 


The following ten words were dictated :—Aouse, 
School, Window, Glass, Water, Street, Paper, Clock, 
Sugar, Church. 


Mental Arithmetic—How many pence in a shilling? 
How may halfpennies in 74d. ? If you pay 7}$d. out 
of a shilling what change should you have? And 
easy questions on the tables up to 6 times 12. 


English.—The piece of poetry recited was ‘ Good 
Night and Good Morning.” (Lord Houghton.) 


Geography.—Who has seen a map? What is 4 
map? Of what country have you seen a map? 
Who has seen a compass? What is the use of it? 
Which way does the needle point? What makes it 
turn to the north? Which is the north side of the 
school ? How can you find the north by the sun, 
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STanpDarpD II. 


Arithmetic.—Three sets of sums were given :— 
. Divide 58,796 by 9. 
. Multiply 7,985 by 608. 


- Multiply 59,374 by 49. 
. From 80,030 take 70,936. 


. Divide 58,796 by 12. 
. Multiply 7,985 by 760. 


. Multiply 59,374 by 57. 
. From 80,030 take 608, 


1. Multiply 6,294 by 47. 

2. Multiply 8,673 by 96. 

3. From 21,oa1-take 19,019. 
4. Divide 64,879 by 9. 


Answers: A. (1) 6,532 + 8 over. (2) 4,854,880, 
(3) 2,909,326. (4) 9,094. 


B. (1) 4,899 + 8 over. (2) 6,068,600. (3) 
3,384,318. (4) 79,422. 


C. (1) 295,818. (2) 832,608. (3) 2,002. (4) 
7,208 +-7 over. 


Writing: Two pieces of dictation were given, the 
one from Stories of Animals, page 83, the other from 
Longmans’ Second Standard Reader, page 85. 


A.—I must tell you now how the mother bear 
spends the winter. She lies down in some ice-cave, 
or she scratches a hole in the snow and gets into it, 
There she sleeps till spring time. When she comes 
out of her hole, she is very thin and very hungry. 


B.—A\ll mice make very nice warm nests for their 
young ones, out of such things as paper, hair, moss, 
or feathers.. But the harvest. mouse makes a very 
pretty nest of hits of grass, which it hangs on the 


stalks of wheat or grass, about a foot from the 1 


ground, 


English.—The piece recited was ‘ Casadianca,’ by 
Mrs. Hemans. Questions were asked on the mean- 
ing of words, such as deck; whence, wreck, heroic, 
unconscious, booming, banners, — pennon, helm. 
Why did the boy not leave his post? Why did the 
father not answer him? What lesson is to be learnt 
from this poem ? 


Sentences were given containing certain words 
used as different parts of speech, and the children 
were asked to tell whether they were nouns or verbs. 
The swallow flew away. Can you swallow that ? 
Look at that fy. It cannot fy. 


Geography. — The teacher was allowed to ask 
questions on the definitions, and the inspector sup- 
plemented them with a few others. What is a gulf ? 
a peninsula? a cape? Why is a cape so called ? 
What other names are used for capes? What does 
ness mean? Point to a cape on the map of England. 
What is it called ? 


Singing. —Standard I. and II. were examined 
together. An easy voluntary was pointed on the 
modulator, Phrases were sung by the inspector, and 





the children had to imitate them, such as s fm; mrd; 
sltd';sd'td'. The following songs had been 
prepared. 


‘Who hath no Sunshine in his Heart.’ 

* How happy is the Woodman’s lot.’ 

‘Come, let us gaily wander.’ 

‘Gentle Spring.’ 

‘We need not look always,’ 

The inspector chose the fourth of these to be sung. 


STANDARD III. 


Arithmetic.—Specimen Cards. 
A, (1) Take #194 11s. Sd. from £43,082 


ros. 24d. 
(2) Multiply 97,082 by 608. 


(3) Add £21,720 12s. ofd., £982 17s. ha” 
41,307 128 o#d., £809,073 9s. 8¥d., 
and £73,000 gs. o}d. 

(4) 25 screws were used in the making of each 
of 42 boxes; the screws were bought at 
the rate of ten for a penny. How many 
pence did they cost ? 


B. (1) Add £705 15s. 84d, £69 16s. 7d.. 
477,895 128. 119d., £19 9s. g}d., and 
£6,037 78. 64d. 

(2) Multiply 43,759 by 906. 
(3) How much must be added to £3,90y 
18s. 7#d. to make £60,060 17s. 44d. ? 


(4) Two boys and a girl save #10 between 
them. Each boy saves #2 158. 6d. 
How much does the girl save ? 


Answers. — A. (1) £42,887 18s. 84d. (2) 
59,025,856. (3) £186,085 1s. 53d. (4) 105 pence. 


B. (1) £84,728 2s. 7}d. (2) 39,645,654. (3) 
£56,150 18s. 83d. (4) £4 95. 


Writing.—The following passage was dictated from 
Longman’s New Reader for Standard ILI., p, 87 :— 


‘Rob went back eager and joyous. Forthwith a 
thorough inspection of the boat was set about by the 
lads. They tested the oars, they tested the thole- 
pins, and they had a new piece of cork put into the 
bottom. For that evening, when it grew a little more 
toward dusk, they would make their first cast with 
the net.’ 


English.—The piece for recitation was ‘ Try Again,’ 
the story of Bruce and the Spider by Eliza Cook. 
Questions were asked on the teaching of the poem, 
and on the meaning of the words and phrases, such 
as lonely mood, monarch, divine, defied despair, braced 
his mind, silken cobweb clue. Words were selected 
from the reading books for the children to tell the 
parts of speech. 


Geography.—Questions were asked on the cloth 
manufacture and the towns engaged in it, including 
those in Wiltshire and Somersetshire. Many details 
asked respecting the manufactures, and occupations 
of the people on the Northern coal-field; also on the 
places where fish-curing is carried on, 
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Singing.—The following list of songs was presented, 
and the first and fourth were selected to be sung :-— 


‘ Come now let us jovial be.’ 

* Hope will banish Sorrow.’ 

‘Cheerfully the sailor sings.’ 

‘Once again is stilly Night.’ (Maumann.) 
‘The Merry Spring returneth,’ (Hering.) 


A few ear tests were givén such asmrd; 1td'; 
slt;fnr 


STANDARD IV, 
Arithmetic.—Specimen Cards :— 


A. 1. Multiply £987 13s. 11}d. by 506. 
2. Divide £20,763 138. 74d. by 87. 
3. Reduce 17,906 stones to tons. 


4. Two men started on a walking match for five 
miles, ‘The winner gained 8 feet on every 110 yards, 
How much was he before the other atthe end of the 
race ? 


B. 1. Divide £58,388 7s. 9}d. by 74. 


2. Multiply £946 12s. 34d. by 132. 

3. Reduce 71 cwts, to ounces. 

4. If a picture cost 2s, 114d., how many such 
pictures could I buy for £7 258.? 


Answers.—A. (1) £499,774 128. 4$4.; (2) £23 
16s. 84d.; (3) 114 tons 18 cwt. 1 qr.; (4) 38 pls. 4 yds, 
1 ft. or 640 ft. 


B. (1) £789 os. 73#d.; (2) £124,933 28. 6d. 
(3) 127,232 ounces; (4) 48 pictures, 


Writing.—The following passage was dictated from 
Nelson’s Royal Reader, No. 4, page 81 :— 


‘On one occasion a poor drummer, crawling out 
from the mass of snow which had torn him from his 
comrades, began to beat his drum for relief. The 
muffled sound came up from his gloomy prison, and 
was heard by his brother soldiers, but none could go 
to his rescue. For an hour he beat rapidly, then the 
strokes grew fainter and fainter, until they were heard 
no more, and the poor drummer laid himself down to 
die.’ 


English.—The piece recited was the Introduction 
to ‘The Lay of the Last Minstrel’ by Sir Walter 
Scot. Questions were asked on the meaning of words 
and phrases, on the parsing of the line ‘ He tried to 
tune his harp in vain,’ and on the kinds of pronouns, 


Geography.—The teacher was allowed to ask ques- 
tions on the rivers and mountains of Scotland. 


The inspector asked questions on the geography of 
British North America. What island near North 
America belongs to England? What has lately 
caused it to be much talked of ? What fish is caught 
on the coast of Newfoundland? What river opens 
into the sea near this island? For what is the St. 
Lawrence remarkable? What is the character of 
Canada? What occupations are the people engaged 
in? What country is on the south side of the St. 
Lawrence ? What forms the boundary between Canada 
and the United States in the Western part? What 
parallel of latitude? What do we mean by a parallel 
of latitude? Name the chief towns in Canada, etc, 





Singing.—The following time test was given :— 
Lsbjisl Pid [ts jl: Ps j- 


A voluntary was pointed on the modulator. The 
following two-part songs had been prepared, and the 
inspector chose the last two to be sung :—‘ Home, 
Sweet Home,’ ‘The Hardy Norseman,’ ‘ The Pilot’ 
(Nelson), ‘Out in the Frosty Morning Air,’ ‘ Sing ye 
Poets’ (Lachner ), 


STANDARD V. 


Arithmetic.—Specimen cards :— 


A. 1, Find, by practice, the value of 2 acres 3 roods 
16 poles at £15 3s. 4d. per-acre. 

2. How much coffee can be bought for £15 if 
8 Ibs. 6 ozs. cost 11s. 2d, ? 


3. Make a bill-for 10 coats at £3 5s. each; 18 yds, 
of lining at 7d. per yd.; 19 yds, at 1s. 3d. per yd.; 
14 at 1s, 9d. each; 2 pieces of cloth, each 174 yds., 
at 2s. 4d, per yd. 


4. There are two bags of flour, one containing 
1} cwts, the other 67 Ibs., what is the difference in 
their value if the flour is worth 2d. a Ib. 


B. 1. Find the sum gained by selling for £9 10s. od. 
each, 1050 articles which cost £8 3s. 73d. each. 


2. Make out a bill for 37 shrubs at 3s. 9d. each, 47 
geraniums‘at 8}d. each, 25 fuchsias at 6$d. each, 17 
roses at 3s. 7d, each, digging half a acre at £7 10s. 
per rood, 


3. Find the value of } + 3 — 2 + %. 


4. A railway 23 miles in length cost £22,448 to 
construct. What would it cost to make it 7 miles 
longer. 


Answers.—A. 


(3) £62 10s. + 10s. 6d.+ £1 3s. od. + 
#4 1s. 8d.= £69 10s. 5d. (4) 16s. 10d. 


B. (1) £1,427 6s. 10}d. (2) £6 18s. 9d. + £1 
148, 3}d.+ 138. 6$d.+ £3 0s. 116.4 £15 = £27 6s. 
r1fd. (3)1$5%. (3)46,832 more, or £29,280 in all. 


Writing.—The following story, from the ‘ Composer 
and Essayist,’ page 72, was read over twice, and the 
boys had to write it from memory :— 


(1) £43 4s. Tie 225 Ibs. 


1 48, 6d.+ 


* Charles the Fifth, Emperor of Germany, was once 
walking along the road near Vienna, when he fell in 
with a peasant who was carrying a pig on his back. 
The pig screamed very lustily, which annoyed the em- 
peror very much, Finding the noise became intolerable 
Charles stopped the man, and asked, “don’t you 
know any plan of making the pig be silent?” He 
acknowledged at once that he did not, so the emperor 
said, “take the pig by the tail, and you will find it 
quiet.” The peasant tried this plan, and found it to 
answer very well. Quite pleased with the success of 
the trick, he exclaimed, “ You must have been at the 
trade much longer than I have, sir, for you under- 
stand it better.’ 
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STANDARD VI, 
Arithmetic.—Specimen card :— 
1. Find the difference between 

ton and *6 of 2} Ibs. 
2. Simplify— 


‘00078125 of a 


fof 25 _ 24—y%5 
é+ 5 § of 1 
3. If 17°25 lbs, of tea cost 43°125 shillings, how 
much tea can be bought for £5 14s. 4$d.? 
4. What is the smallest sum of money we can add 
to £47 19s. 34d. in order that the total may contain 
17S. 3#d. an exact number of times? 


Answers.—(t) } Ib. or *25 Ib. (2) offs. (3) 459 Ibs. 
(4) 10s. 2$d. 


Writing.—The following subjects were given for 
Composition. 

A, African Explorers. 

B. A Holiday in China. 

C. A Visit to a Museum in London. 


Sranparps V. anp VI. 


English.—The poetry for recitation was the quarrel 
between Brutus and Cassius in Shakespeare’s play of 
Julius Cesar. Two boys at opposite ends of the class 
were set to take the two characters, After a time two 
others had to take it up. Then others were tested 
individually by being asked for the rejoinder to certain 
speeches. A few questions were asked on the mean- 


ing, and the sentence, ‘You say you are a better. 


soldier,’ was fully parsed ahd analysed. 


Geography.—The geography prepared was that of 
Asia, Africa and America, with maps of India, Africa, 
and South America. The maps were given to be 
drawn from memory, and searching questions were 
asked, especially on North America and China, What 
is the capital of the United States? What is the 
largest town? What is its population? The largest 
city in the world? Is New York greater or-less than 
London? What is the St. Lawrence noted for? 
What are the chief productions of Canada? How 
are the people employed ?. What is lumbering? What 
animal productions are obtained? What mineral 
productions ? What rivers run northward through the 
Dominion of Canada? What is Manitoba? What is 
it remarkable for ? 

Name the most populous country of Asia? 
do we obtain from China? Where is tea grown 
largely now? What articles of common use take 
their name from the country? Name an important 
animal production obtained from China? What are 
the people very clever in? How do they differ in 
appearance from English people? How do they 
dress ? Name some of their towns. - Where is Japan ? 
What is remarkable about the present condition of 
Japan? How then do they differ from the Chinese ? 

Singing.—The following list of songs, mostly in 
three parts, was presented, and the first was chosen by 
the inspector as a test :— 

‘ Here by Friendship firm united’ (A/ozar?). 

‘Awake, and Rub your Clouded Eyes’ ( Widmann). 

‘Softly Rustle the Leaves’ (Carl Seitz). ° 

‘The Postillion ’ (Alendelssohn). 

‘The Charm of Life’ (Kunkel). 


What 





Some questions were asked on time, one boy having 
to write a measure of four pulses, which the rest were 
required to sing to Jah. 


Algebra. 
Srace I. 


1. Divide Sxty + axy — 2x® — 3x%y + & by 
2x — x, 

2. Multiply 1 + 2% + 32% + 40° + 52+ by 
1— 2x — 2, 

3. Add ax — 3by, ax + 47, 3X + by, 9 — 24x. 

4. Subtract the sum of 34 — 26 and 2d + 3¢ from 
5a —b + 20. 

5. Aschool contains .v classes; in each class are y 
boys. How many boys are in the school ? 


Srace II, 


1. Find the L. C. M. of 7 (a2 — x*), 9 (@ + +)’, 
15 (a@— x), 3 (a* + 2°), 21 (at — 2“), 
; 3624 — 132% + 1 
2. Reduce to its lowest terms a vets 3 
A anton Ch oaceall gh ath 
s(2v—1) 3(ax +1) 15(*— 2). 
4. Solve—(a) 6x — 2 (9 — 4%) + 3 (5% — 7) 
= 10% — (4 + 16%) + 25. 
Sey) sae 8 
) = 7 2x—-6° ati4 
5. A and B can do a piece of work in 4 hours, A 
and C in 3} hours, and B and C in 5} hours; in what 
time could they do it separately ? 


3. Simplify 


Answers.—T, (1) 4x°y + 3xv—1. (2) 1— 62° + 50°, 
(3) 5% —ax + 5y — 2by. (4) 2@—b—c. (5) ay. 


I. (1) 315 (a + x) (at — x"). (2) 67+ 5v +1 


but 
6x — 17 . 
(3) 15 a CAE (4) (a) 2, (4) 8. 


(5) 6 hours, 12 hours, 9 hours, 


—_—_—_—~Jo — 


Vist of Examiners in the University of 
Bondon for the year 1890—91, 


Latin—J. S. Reid, M.A., and Professor R. Y. 
Tyrrell, 


Greek,—G. E, Marindin, Esq., M.A., and Rev. H. 
Holden, M.A. 


English.—Professor E, Arber, F.S.A., and Professor 
John W. Hales. 


French,—Amédée Eschlangon and Henri Bué, Esq. 


German.—Professor C. A. Buchheim and F, 
Althaus, Ph.D. 

Mental and Moral Science.—Professor R. Adamson 
and Professor W. Knight, 

Political Economy.—Professor C, F. Bastable, M.A. 
and Professor J. S. Nicholson, D.Sc. 
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Experimental Philosophy—O. 1. Lodge, D.Sc., 
F.R.S., and Professor R. T. Glazebrook, Esq., M.A, 


Chemistry.—Professor H. G,. Armstrong, Esq., 
F.R.S., and Professor W. A. Tilden, Esq., F.R.S. 


Botany.—Professor °F. Orpen Bower, Esq., D.Sc., 
Professor H. M. Ward, Esq., F.R.S, and Professor 
Oliver, D.Sc. 


Zoology.—S. J. Hickson, Esq., D.Sc., and A. Sedg- 
wick, Esq., F.R.S. 


Geology.—Professor W. Boyd Dawkins, Esq., F.R.S., 
and Professor Charles Lapworth, F.R.S. 

Music.—W. Poole, Esq., Mus. Doc., F.R.S., and 
Sir John Stainer, Mus. Doc., M.A. 


——— $= 


Publications Beceibed. 





Bacon & Co,—Excelsior Test Map of Western Europe. 


Beit, G., & Sons.—Elementary Arithmetic (Pendlebury & 
Beard); Elements of Euclid, Book I. (Deighton). 


Cary, ALPHONSE,— Musical Intervals.at Sight (Rende/). 


Cuiva, W. B., and Co.—London Inter. Arts Directory (July, 
1890) ; London Inter. Science Directory aly, 1800) : A 
History of the Reigns of Augustus and Ti 

and Haydon) ; Tacitus, Annals I. (A/ason and Fearnside) ; 

Heat and Light Problems ( Wallace Stewar!). 


The First Latin Primer. By J. P. Postgate, 
M.A., Litt. D. London: Cassell and Co, 

Professor Postgate has done in this manual a piece of 
work for which he deserves the thanks of schoolmasters 
and pupils alike. Perhaps the most valuable amongst 
the many merits of this Primer is the exceeding care 
which the author has expended in the choice of the ne- 
cessary and rejection of the unnecessary, or less primarily 
important grammatical facts. By this selection he has 
been able to set down on a few over one hundred pages a 
pretty complete statement of the essentials of Latin Acci- 
dence and Syntax, and the gain to the learner is twofold. 
His attention is not distracted from the main points by 
the accumulation of comparatively rare and insignificant 
deviations from the normal usage of the language ; and 
in the second place, he is not disheartened nor fatigued 
from the very outset by a needless display of the length 
of the journey he is beginning, and the difficulties which 
lie in the road. The treatment of the third declension is 
a very good instance of successful simplification of the 
Accidence ; the dissertation on the complex sentence is 
another example from the Syntax; that bugbear of 
schoolboys in middle forms, the conditional sentence, 
loses its terrors, so terse and simple are the rules laid 
down for its correct expression. 

All through the book the aid of the various devices of 
the typographer are utilised for emphasis and classifica- 
tion. There is no one who as learner, or @ fortiori as 
teacher, has wandered in the dreary wastes of the old 
Latin Grammars, with their large type and small, their 
page-long lists of ‘ exceptions,’ their appendices and 
excursus, but will-echo the welcome we give to this truly 


rius (Aiicroft | reasonable and judicious text-book. 


The Elements of Euclid, Book I. Horace 
Deighton, M.A. London: Deighton, Bell 


Curwen & Sons,—Up with the flag! (Action Song by and Co. 


Cowley); The ay | Drummers (Action Song b 
 reery ; Castles in the 
School Cantata : Happy Hearts, or May’s Birthday Party 
(Murdoch). 


Sand (Action song by Jackman}: This is a revised reprint.from the editor's larger work 


it is issued with the object of supplying the wants of 
those students whose requirements are smaller and who 
naturally look for a smaller book. The arrangement of 


Dawson, A. G.—A Children’s Play : The Magic Lamp (Aich- | the steps in the propositions is exceedingly clear and easy 


mond) ; The Townley Algebraical Tests, Part 3 (Ziery). 
Fisner Unwin, T.—The Century Magazine, September. 


to follow. The printing is also a model of neatness and 
effectiveness. The main feature of the book is the 
number and character of the exercises. These are 


Lonomans & Co,—Longmans’ Junior School Atlas; Long- | unusually numerous. Many of them are easy enough to 
mans’ School Atlas; Longmans’ French Course, Part I. | tempt a beginner to try his uttermost to conquer the 
Bertenshaw) ; Longmans’ New Atlas; Inorganic Chemistry | digiculty before him. The author is of opinion that to 


Fago). 


answer such questions as are continually being set the 


MISCELLANEOUS.—The Third Annual Report of the National | pupil needs to know more geometry than is ht in 
Association for the promotion of Technical and Secondary uclid’s Elements, especially on the subjects treated of in 


Education (1889-90); The East London Magazine. 
August. 


Pitman, I., & Sons. —A Handbook for Shorthand Teachers ; 
The Newspaper World: Essays on Press History and 


Work (A. Baker). 


the first book. He has therefore enunciated some 38 
propositions which the student should make himself 
age familiar with. This strikes us as a most useful 
feature. There is a most conservative, in many quarters 
almost a reactionary, spirit in regard to any deviations 
from the traditional text of Euclid. We doubt if logic 


Smitu, Evper & Co,—The Cornhill Magazine. August and | gains while we are sure that geometry loses by this rigid 


September, 
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and slavish deference to the work of a great teacher. 
The 48 propositions of Euclid’s first book do not deal 
fully or even adequately with the subjects treated, and we 
have in the volume before us 38 others many of them of 
as ge interest and import as any in the classical 48. 

We have formed a high opinion of Mr. Deighton’s 
book, and have no hesitation in recommending it. 


University College Correspondence Tutorial 


University Correspondence College Tutorial | - Series Matriculation Directory. No. 8 
Series, Heat and Light. By R. W. June, 1890. Cambridge: W. B. Clive and Co. 
Stewart, B.Sc. Cambridge: W. B. Clive and Co. This edition contains the latest requirements for this 


examination and much other useful information. A 


This is a well printed and well illustrated book of more | of suitable books for each subject is recommended. The 
than 300 pages. It is primarily intended as a text for | matriculation questions set in June, 1890, are worked out 
those who are preparing for the matriculation examination | in full by competent men. ‘These cannot but be useful to 
of the London University ; but while it includes all that | those who intend passing the examination at an 
is comprised in that course it is also very well fitted for | date. These directories are brought out with the greatest 
gene use. It strikes us as a trustworthy guide, and we | regularity and promptness at a considerable cost, no doubt, 

lope 


it may have a wide circulation. 





of time and labour, 
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Horace, Odes, Book II. Edited by A. H. All- 
croft, B.A., and B, J. Hayes, MA. Univ. Corr. 
Coll. Series. London: Clive and Co. 


This is altogether a well-arranged and useful book. 
The paper and type are unexceptionable. A little more 
care in the revision of proofs would have eliminated the 
rather too frequent misprints. For the sake of a later 
edition we may point out fortuito for fortuitum in the 
note on xv., 17; sustulerit for sustuderad in that on xvii., 
28 ; occuparé for occupavi, note on xviii., ; ; and frilingui 
for ‘rilingui, note on xix.,23. ‘There is also a superfluous 
full stop in the text of x. 16. The translation of so/utis 
by ‘glowing’ in v., 23, must be counted as an oversight, 
as well as that of cornu, by ‘bow’ (xix., 30). In the 
latter case, the note on the passage gives the true meaning. 
The notes are clearly written and generally accurate ; 
their faults are mostly of omission. We cannot agree 
with the selection of the editors, in refusing a line or two 
of explanation for fortuitum caespitum (xv., 17), and guem 
vocas (xx., 6). So, too, the bare translation seems insuffi- 
cient for such expressions as a//erens caudem (xix., 30) ; 
residunt cruribus asper@ pelles (xx.,9—10). The student’s 
attention might have been called to the Horatian sesz 
(vii., 8); metuente solvi (ii., 7), deserves illustration ; so 
does the use of propriam (ii., 22). That the construction 
of contremuit with a direct accusative (xii., 7), should 
have been left unnoticed is another strange omission. 
The translator may be congratulated on having done his 
difficult task not unsuccessfully. . He has stuck very 
closely by his original, yet at the same time avoided the 
dulness of an entirely prosaic rendering. His renderings 
are from time to time happy and suggestive; and his 
version does not want in rhythm and lively expression. 


A New Geography onthe Comparative Method 
with maps and dia s. By Professor 
Meiklejohn M.A. Third Edition. St. Andrews. 
A. M. Holden, 


No surprise need be felt that this work has reached a 


third edition. Prepared on sound educational lines, it 
was bound to secure for itself an important position 
among the numerous manuals on geography. It is asign 
of the times that even a text book has been framed with 
psychological laws kept well in view. Many, if not most 
of the text books on geography, are mere collections of 
facts, where cause and effect are seldom brought into 
juxtaposition for the benefit of a young reader, and where 
the imagination: is lett, like a street arab, to play as it 
pleases. But Professor Meiklejohn’s book not only de- 
velopes the reasoning faculties, and guides and stimulates 
the imagination, it aids the memory by comparison and 
contrast. Much of geography is a matter of memory, 
and the student is under great obligation to those who so 
arrange his matter that it becomes easy to incorporate. 
This assistance to the memory is the most valuable 
feature of the book. In one or two instances, however, 
the desire to aid the memory has been pushed a little too 
far. It cannot help a young student much to be told 
that Trondhjem, in Norway, is about one-fourth the size of 
Birkenhead. How many students of Geography know 
the size of Birkenhead? Again, Riga is stated to be as 
large as Newcastle, the fifth city in the Russian Empire, 
and the third seaport in Russia. 


The plan of the book is simple, but there is a slight 
lack of uniformity. Taking England, for instance, and 
beginning with the rivers, we have next lakes, then 
minerals, climate, vegetation and animals. In the plan 
for Scotland we have rivers, lakes, climate, vegetation, 
and minerals. The heads of the plan are suitable, but 
we think ‘population’ and ‘ populousness’ might stand 
under the old fashioned head of ‘ population.’ 


The matter is, on the whole, well distributed. We find, 
for example, that Mexico has three pages allotted to it, 
and the United States fourteen.- This is a judicious 








North American possessions are worthy of more attention 
than three-fourths of the space given to Russia in Europe. 
Besides being well distributed, the matter is exceedingly 
attractive. Delightful bits of information are scattered 
liberally throughout the book, as, for instance, on p. 45, 
where the derivations of Shropshire and Shrewsbury are 
introduced. The description of London on p. 40 is very 
raphic ; but we do not like the expression that ‘ London 
is a forest of human beings.’ On p. 21 it is stated that 
despotic government has disappeared from Europe. 
Let us hope the inhabitants of Russia and Turkey think 
so. On p. 167 it is stated that ‘the vice of both nations 
(Norway and Sweden) is intemperance.’ This scarcely 
holds for Norway. Drastic changes have taken place in 
that country during the last few years, legislation having 
worked wonders. On p. 34 it is stated that a line from 
Exmouth to the Wash marks the southern boundary of 
the mineral districts. This will doas a general statement, 
but cement is produced South of that line in large quanti- 
ties ; iron was formerly worked in the Weald, and coal 
has just been found in the Channel Tunnel sinking. 

The articles on government and religion are not full 
enough. 


The maps vary much in point of clearness. Those of 
Africa and Australia are not so striking as that of South 
America. There should also be better maps of Canada 
and the United States. 

The tables at the end-of the book are very valuable. 

There are, we think, too many instructions for mapping, 
fifteen separate directions being furnished for Europe. 
Lines of latitude and longitude should be furnished. 


Scott, Marmion: Edited with Introduction 
and Notes. By Thomas Bayne. Oxford: At 
the Clarendon Press. 


Through the medium of this excellent edition, we have 
renewed our acquaintance with Scott’s spirited. and 
romantic poem with feelings of lively interest. In a 
well written. introduction, the editor records the circum- 
stances under which the poem was composed, describes 
its chief characteristics, and cites some of the most 
important criticisms with which its appearance was 
greeted. The notes.are,abundant and include the greater 
part of those supplied by the Author, who was by ‘no 
means sparing in his annotations. They have, however, 
the special merit of throwing real light on the various 
features of the narrative, and so they increase the student’s 
interest in the poem. Mr. Bayne has made use of 
Lockhart’s works and many others in the elucidation of 
difficulties. The printers, publishers, and binders, have 
done their several parts to produce a very attractive 
volume for book-lovers as well as students, 


and Linguistic 


Lectures on nguage 
S. Laurie, A.M. Cambridge 


Method. ‘5S. 
University Press. 


These lectures on language and linguistic method in 
the school were delivered last year in the University of 
Cambridge. They contain much that is thoughtful and 
true, and a good deal which is not very likely to carry 
conviction. For instance, did the author really expect a 
boy to have read even with the aid of a translation the 
enormous list of books named on page 138. We think 
not. We strongly recommend the book, especially now, 
when we are, perhaps, a little in danger of thinking too 
little of language and too much of things, a natural but 
fatal mistake. ‘My object,’ the author says, ‘in this 
brief course of lectures, has been to demonstrate that 
language must always be the governing subject in all 
education worthy of the name.’ But he distinctly 
disavows an intention of attacking science teaching, and 
admits that there ought to be found in every school a 
graduated and organised ‘system of realistic teachin 
rom the infant school to the gates of the University.’ 
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Experimental Philosophy—oO. 1. » D.Sc., 
F.R.S,, and Professor R. T. Glazebrook, Esq., M.A, 


Chemistry.—Professor H. G. Armstrong, Esq., 
F.R.S., and Professor W. A. Tilden, Esq., F.R.S. 


Botany.—Professor "F. Orpen Bower, Esq., D.Sc., 
Professor H. M. Ward, Esq., F.R.S, and Professor 
Oliver, D.Sc. 


Zoology,—S. J. Hickson, Esq., D.Sc., and A. Sedg- 
wick, Esy., F.R.S. 


Geology.—Professor W. Boyd Dawkins, Esq., F.R.S., 
and Professor Charles Lapworth, F.R.S. 

Music.—W. Poole, Esq., Mus. Doc., F.R.S., and 
Sir John Stainer, Mus. Doc., M.A, 


——§—— 


Publications Beceibed. 





Bacon & Co.—Excelsior Test Map of Western Europe. 


Bett, G., & Sons.—Elementary Arithmetic (Pendlebury & 
Beard); Elements of Euclid, Book I. (Deighton). 


Cary, ALPHONSE.— Musical Intervals.at Sight (Rende/). 


Ciiva, W. B., and Co.—London Inter, Arts Directory (July, 
1890) ; London Inter. Science Directory (al » 1890); A 
History of the Reigns of Augustus and Tiberius (A//croft 
and Haydon); Tacitus, Annals I. (A/ason and Fearnside) ; 
Heat and Light Problems (Wallace Stewart). 


Curwen & Sons,—Up with the flag! (Action Song by 
Cowley); The Merry Drummers (Action Song by 
wey. ; Castles in the Sand (Action song by Jackman) ; 
School Cantata : Happy Hearts, or May's Birthday Party 
(Murdoch). 


Dawson, A. G.—A Children’s Play: The Magic Lamp (Aich- 
mond); The Townley Algebraical Tests, Part 3 (ZMery). 


Fisuer Unwin, T.—The Century Magazine. September. 


Lonemans & Co,—Longmans’ Junior School Atlas ; Long- 
mans’ School Atlas; Lon ns’ French Course, Part I. 
(Bertenshaw) ; Longmans’ New Atlas; Inorganic Chemistry 


( Fage). 


MISCELLANEOUS.—The Third Annual Report of the National 
Association for the promotion of Technical and Secondary 
Education (1889-90); The East London Magazine. 
August. ' 

Pirman, I., & Sons.—A Handbook for Shorthand Teachers ; 
The Newspaper World: Essays on Press History and 
Work (A. Baker). 


Smitu, E.per & Co,—The Cornhill Magazine. August and 
September, 


—- ~0— 


Publications Reviewed. 





University Correspondence College Tutorial 
Series, Heat and a. By R. W. 
Stewart, B.Sc. Cambridge: W. B. Clive and Co. 


This is a well printed and well illustrated book of more 
than 300 pages. It is primarily intended as a text for 
those who are preparing for the matriculation examination 
of the London University ; but while it includes all that 
is comprised in that course it is also very well fitted for 

eral use. It strikes us as a trustworthy guide, and we 
ope it may have a wide circulation. 


tion. T 


to follow. The 
effectiveness. 


thorough! 


University 





The First Latin Primer. 


By J. P. Postgate, 


M.A., Litt. D. London: Cassell and Co, 


and pupils alike. 


t grammatical facts. 


Professor Postgate has done in this manual a piece of 
work for which he deserves the thanks of schoolmasters 
Perhaps the most valuable amongst 
the many merits of this Primer is the exceeding care 
which the author has expended in the choice of the ne- 
cessary and rejection of the unnecessary, or less primarily 
By this selection he has 
been able to set down on a few over one hundred pages a 
pretty complete statement of the essentials of Latin Acci- 
dence and Syntax, and the gain to the learner is twofold. 
His attention is not distracted from the main points by 
the accumulation of comparatively rare and insignificant 
deviations from the normal usage of the language ; and 
in the second place, he is not disheartened nor fatigued 
from the very outset by a needless display of the length 
of the journey he is beginning, and the difficulties which 
lie in the road. The treatment of the third declension is 


good instance of successful simplification of the 


Accidence ; the dissertation on the complex sentence is 
another example from the Syntax; that bugbear of 
schoolboys in middle forms, the conditional sentence, 
loses its terrors, so terse and simple are the rules laid 
down for its correct expression. 
All through the book the aid of the various devices of 
the typographer are utilised for emphasis and classifica- 
ens is no one who as learner, or a fortiori as 
teacher, has wandered in the dreary wastes of the old 
Latin Grammars, with their large type and small, their 
page-long lists of ‘ exceptions,’ their appendices and 
excursus, but will-echo the welcome we give to this truly 
reasonable and judicious text-book. 


The Elements of Euclid, Book I. Horace 


Deighton, M.A. London: Deighton, Bell 


and Co. 


those students whose 


unusually numerous. 


difficulty before him. 


almost a reactiona: 


= 


This is a revised reprint.from the editor's larger work 
it is issued with the object of supplying the wants of 
uirements are smaller and who 
naturally look for a smaller book. The arrangement of 
the steps in the propositions is exceedingly clear and easy 
ting is also a model of neatness and 

main feature of the book is the 
number and character of the exercises. These are 
Many of them are easy enough to 
tempt a beginner to try his uttermost to conquer the 
author is of opinion that to 
answer such questions as are continually being set the 
pil needs to know more geometry than is taught in 
uclid’s Elements, especially on the subjects treated of in 
the first book. He has therefore enunciated some 38 
propositions which the student should make himself 

familiar with. This strikes us as a most useful 
feature. There is a most conservative, in many quarters 
spirit in regard to any deviations 
from the traditional text.of Euclid. We doubt if logic 
gains while we are sure that geometry loses by this rigid 
and slavish deference to the work of a great teacher. 
The 48 propositions of Euclid’s first book do not deal 
fully or even adequately with the subjects treated, and we 
have in the volume before us 38 others many of them of 
on gee interest and import as any in the classical 48. 


e have formed a high opinion of Mr. Deighton’s 


College 


book, and have no hesitation in recommending it. 
Correspondence Tutorial 


Series Matriculation Directory. No. § 


June, 1890. 


ur, 


Cambridge : W. B. Clive and Co. 
This edition contains the latest requirements for this 
examination and much other useful information. A 
of suitable books for each subject is recommended. 
matriculation questions set in June, 1890, are worked out 
in full by competent men. These cannot but be useful to 
those who intend passing the examination at an 
date. These directories are brought out with the greatest 
regularity and promptness at a considerable cost, no doubt, 
of time and la 
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Horace, Odes, Book II. Edited by A. H. All- 
croft, B.A., and B, J. Hayes, MA. Univ. Corr. 
Coll. Series. London: Clive and Co. 


This is altogether a well-arranged and useful book. 
The paper and type are unexceptionable. A little more 
care in the revision of proofs would have eliminated the 
rather too frequent misprints. For the sake of a later 
edition we may point out fortuito for fortuitum in the 
note on xv., 17; sustulerit for sustuderad in that on xvii., 
28 ; occuparé for occupavi, note on xviii., ; ; and érilingui 
for ‘rilingué, note on xix.,23. ‘There is also a superfluous 
full stop in the text of x, 16. The translation of so/utis 
by ‘glowing’ in v., 23, must be counted as an oversight, 
as well as that of cornu, by ‘bow’ (xix., 30). In the 
latter case, the note on the passage gives the true meaning. 
The notes are clearly written and generally accurate ; 
their faults are mostly of omission. We cannot agree 
with the selection of the editors, in refusing a line or two 
of explanation for /ortxitum caespitum (xv., 17), and guem 
vocas (xx., 6). So, too, the bare translation seems insuffi- 
cient for such expressions as aflerens caudem (xix., 30) ; 
residunt cruribus aspere@ pelles (xx.,9—10). The student's 
attention might have been called to the Horatian semsi 
(vii., 8); metuente solvi (ii., 7), deserves illustration ; so 
does the use of Propriam (ii., 22). That the construction 
of contremuit with a direct accusative (xii., 7), should 
have been left unnoticed is another strange omission. 
The translator may be congratulated on having done his 
difficult task not unsuccessfully. ..He has stuck very 
closely by his original, yet at the same time avoided the 
dulness of an entirely prosaic rendering. His renderings 
are from time to time happy and suggestive; and his 
version does not want in rhythm and lively expression. 


A New Geography onthe Comparative Method 
with maps and dia s. By Professor 
Meiklejohn M.A. Third Edition. St. Andrews. 
A. M. Holden. 


No surprise need be felt that this work has reached a 
third edition. Prepared on sound educational lines, it 
was bound to secure for ‘itself an important ition 
among the numerous manuals on geography. It is a sign 
of the times that even a text book has been framed with 
psychological laws kept well in view. Many, if not most 
of the text books on geography, are mere collections of 
facts, where cause and effect are seldom brought into 
juxtaposition for the benefit of a young reader, and where 
the imagination: is left, like a street arab, to play as it 
pleases. But Professor Meiklejohn’s book not only de- 
velopes the reasoning faculties, and guides and stimulates 
the imagination, it aids the memory by comparison and 
contrast. Much of geography is a matter of memory, 
and the student is under great obligation to those who so 
arrange his matter that it becomes easy to incorporate. 
This assistance to the memory is the most valuable 
feature of the book. In one or two instances, however, 
the desire to aid the memory has been pushed a little too 
far. It cannot help a young student much to be told 
that Trondhjem, in Norway, is about one-fourth the size of 
Birkenhead. How many students of Geography know 
the size of Birkenhead? Again, Riga is stated to be as 
large as Newcastle, the fifth city in the Russian Empire, 
and the third seaport in Russia. 


The plan of the book is simple, but there is a slight 
lack of uniformity. Taking England, for instance, and 
beginning with the rivers, we have next lakes, then 
minerals, climate, vegetation and animals. In the plan 
for Scotland we have rivers, lakes, climate, vegetation, 
and minerals. The heads of the plan are suitable, but 
we think ‘population’ and ‘ populousness’ might stand 
under the old fashioned head of ‘ population.’ 


The matter is, on the whole, well distributed, We find, 
for example, that Mexico has three pages allotted to it, 
and the United States fourteen.- This is a judicious 
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disposition ; but we think that the whole of the British 
North American possessions are worthy of more attention 
than three-fourths of the space given to Russia in Europe. 
Besides being well distributed, the matter is exceedingly 
attractive. Delightful bits of information are scattered 
liberally throughout the book, as, for instance, on p. 45, 
where the derivations of Shropshire and Shrewsbury are 
introduced. The description of London on p. 40 is very 

raphic ; but we do not like the expression that ‘ London 
is a forest of human beings.’ On p. 21 it is stated that 
despotic government has disappeared from Europe. 
Let us hope the inhabitants of Russia and Turkey think 
so. On p. 167 it is stated that ‘the vice of both nations 
(Norway and Sweden) is intemperance.’ This scarcely 
holds for Norway. Drastic changes have taken place in 
that country during the last few years, legislation having 
worked wonders. On p. 34 it is stated that a line from 
Exmouth to the Wash marks the southern boundary of 
the mineral districts. This will doas a general statement, 
but-cement is produced South of that line in large quanti- 
ties ; iron was formerly worked in the Weald, and coal 
has just been found in the Channel Tunnel sinking. 

The articles on government and religion are not full 
enough. 


The maps vary much in point of clearness. Those of 
Africa and Australia are not so striking as that of South 
America. There should also be better maps of Canada 
and the United States. * 

The tables at the end-of the book are very valuable. 

There are, we think, too many instructions for mapping, 
fifteen separate directions being furnished for Europe. 
Lines of latitude and longitude should be furnished. 


Scott, Marmion: Edited with Introduction 
and Notes. By Thomas Bayne. Oxford: At 
the Clarendon Press. 


Through the medium of this excellent edition, we have 
renewed our acquaintance with Scott’s spirited and 
romantic poem with feelings of lively interest. In a 
well written. introduction, the editor records the circum- 
stances under which the poem was composed, describes 
its chief characteristics, and cites some of the most 
important criticisms with which its appearance was 
greeted. The notes.are,abundant and include the greater 
part of those supplied by the Author, who was by no 
means sparing in his annotations. They have, however, 
the special merit of throwing real light on the various 
features of the narrative, and so they increase the student’s 
interest in the poem. Mr. Bayne has made use of 
Lockhart’s works and many others in the elucidation of 
difficulties. The printers, publishers, and binders, have 
done their several parts to produce a very attractive 
volume for book-lovers as well as students. 


Lectures on Language and Linguistic 
Method. S. S. Laurie, A.M. Cambridge 
University Press. 


These lectures on language and linguistic method in 
the school were delivered last year in the University of 
Cambridge. They contain much that is thoughtful and 
true, and a good deal which is not very likely to carry 
conyiction. For instance, did the author really expect a 
boy to have read even with the aid of a translation the 
enormous list of books named on page 138. We think 

We strongly recommend the book, especially now, 
when we are, perhaps, a little in danger of thinking too 
little of language and too much of things, a natural but 
fatal mistake. ‘My object,’ the author says, ‘in this 
brief course of lectures, has been to demonstrate that 
language must always be the governing subject in all 
education worthy of the name.’ But he distinctly 
disavows an intention of attacking science teaching, and 
admits that there ought to be found in every school a 
graduated and organised ‘system of realistic teachin 
rom the infant school to the gates of the University.’ 
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Whittaker’s Progressive German Course: 
Advanced German Reader. By Franz 
Lange, Ph.D., and J. F. Davis, D.Lit. London: 
Whittaker and Co, 


This is a book of 250 pages, containing passages in 
prose and verse for students sufficiently advanced to read 
continuous prose and poetry with the aid of a grammar 
and dictionary. Short but useful notes are supplied as 
an appendix, The type is both large and clear. The 
prose passages are printed in German characters, but 


not the poetry. The reason for this is not obvious; per- | 


haps, however, because the poetry may be considered a 
little more difficult than the prose. More and more import- 
ance is being attached to German, and we have no doubt 


this volume of extracts will be welcomed in many classes | 


especially where the elementary course has already been 
in use. 


Literature Primers : Questions and Exercises 
on English Composition. 
Nichol, LL.D. and 
Macmillan and Co, 


This is a useful book, though only to those who are 
using the Primer on Composition by the same author. 
In that succinct and suggestive little book Professor 
Nichol did a good deal to show that much might be done 
to teach an industrious student what to aim at and what 
to avoid in the matter of English composition. The 
collection of questions and exercises before us is intended 
to make the uSe of that manual more real and profitable. 
We have no hesitation in saying that any one who care- 
fully reads the primer and then works these exercises 
will immensely profit by it. 


tongue. 





| inno need of an introduction. Theenla 


By Professor | 
. S. M‘Cormick. London: | 


Few efforts are better re- | 
paid than those spent upon the study of the mother | 


The Civil Service Geography. P. Gray, C.B, 
London: Crosby Lockwood and Son, 


This work has reached a tenth edition. It is therefore 
and corrected 
edition before us will doubtlessly circulate more y 
than before among those for whom it was written. 

object which has been aimed at, and we think successfully 
aimed at, is to present as many facts as ible without 
any undue prolixity. Advantage has taken of 
tabulating where it seemed desirable and every effort 
has been used to get the test amount of information 
into the smallest space. Care has been taken to select 
what seem to be the most important facts. Where there 
was so much to be rejected-judgment was needed in 
making a judicious selection. As the title of the book 
indicates it is an examination manual. Any one who 


wanted to study phy for any other purpose than to 
pass an cmmninaton coma certainly find a more attractive 


| and stimulating setting of the whole subject. 


Blackie’s Tot Cards. Compound Addition 
(Money). London: Blackie and Son. 

Messrs. Blackie have issued a fine set of new Tot Cards, 
8 inches by 54, well calculated to stand the wear and tear 

daily use. sums are arranged in the order of 
difficulty, and so graded as to suit standards IV. to VII. 
The cards have been so written that while each child can 
be working sums of equal difficulty each will be working a 
different sum, and thus copying is rendered impossible. 
Each packet contains 44 cards and is expected to afford 
sufficient practice for a year. The cards seem to us 
admirably redand printed. We have no doubt there 
will be an increasing demand for tot cards, and the series 


| before us will certainly come in for their share of patron- 


age. We recommend them with confidence. 
titled ‘An Elementary Course in the use of Wood 
Tools’ by F. Wilkinson, F.G.S., and ‘Short Studies in 
ture’ by C. J. Dawson, B.A., will appear in our next 


English 
issue. 





ADOPTED BY THE SCHOOL BOARD FOR LONDON. 





CHAMBERS’S EXPRESSIVE READERS. 





CHAMBERS’S EXPRESSIVE READERS have been prepared with the 


greatest care, and are possessed of qualities which it is believed will commend them alike to teachers and 


pupils. 


The READING MATTER: is /resh and interesting, a large proportion of the lessons having been specially 
written for the series, Many of these are in dialogue, and the amount of matter is ample for all require- 


ments of the Code. 


The GRADUATION is thorough, being contend throughout each book from: beginning to end, and there are 


no gaps between the different boo 


The SPELLING lists are fu// and complete. 
lists at the end of the book. 


New words are introduced by degrees, and only a few at a time. 
In addition to the words given with each lesson, there are copious 


The POETRY for Recitation comprises many pieces that have never before appeared in reading-books. 

The GRAMMAR and ANALYSIS are in accordance with the requirements of the 1890 Code. 

The ILLUSTRATIONS are new and attractive, and have been specially prepared to elucidate the text. 

The TYPE is unusually do/d and dear, and the beauty of the printed page is apparent to every one. 

The BINDING is strong and durable, no expense being spared to make the books fit to withstand any reason- 


able tear and wear. 
EXPRESSIVE 
EXPRESSIVE 
EXPRESSIVE 
EXPRESSIVE 
EXPRESSIVE 


READER, BOOK 
READER, BOOK 
READER, BOOK I11.—I:. 

READER, BOOK IV.—Is. 44. 
READER, BOOK V.-—Is. 64. 


1.—8d. 
11.—Od. 





W. & R. CHAMBE 34tz LONDON and EDINBURGH. 


| 1 SE90. 
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ADOPTED BY THE SCHOOL BOARD FOR LONDON. 





ABLETT’S DRAWING SERIES 


FOR 


THE STANDARDS. 


New Issue, adupted to the latest Official Requirements. 


By T. R. 


ABLETT. 





DRAWING COPIES. 


1. Stan. I.-II. 
2. Do. 


3. Stan. IIT. (a). 
4. Stan. III. (b). 
5. Stan. I.--III. 
6, Stan. UT. 


Lines, Angles, Parallels, &c. 
do. do, 


Freehand Drawing from the Flat 
Simple Geometrical Figures 
Judgment at Sight 


Examination Tests 


2d, 
2d, 








7. Stan. IV. (a). 
9. Stan. IV. (b). 


Freehand Drawing from the Flat 
Simple Scales and Drawing to 
Scale con ese we awe 





10, Stan. V. (a). Freehand Drawing from the Flat 
. Ir (Parts 1-2), Stan. V. (b). Drawing from Simple 
Rectangular and Circular Models, 
and Easy Common Objects, each 
Geometrical Figures with Instru- 
ments, and to Scale ole 


. Stan. V. (c). 





Stan. VIL. (a). 
Stan. VI. (b). 


No. 13. 
. 14. 


Freehand Drawing from the Flat 
Drawing from Models of Regular 
Forms, &c, A 9s 
No. 15 (Parts 1-2). Stan. VJ. (c). Plans and Elevations 

of Plane Figures Rectangular 
Solids, with Sections + each 


No. 


16, Stan. VII. (a). Freehand Drawing from the Flat 
No, 


17. Stan. VII.(b). Drawing from Common O djects 
and Casts of Ornaments, &c. ... 

(Jn preparation.) 

18. Stan. VII. (b') Geometrical Drawing, more 
advanced thanin V, ___... Be 

. 19 Stan. VIL. (c). Plans and Elevations of Rectan- 
gules and Circular Solids, with 
ions ~ 


eee 


ad, 


3d. 


wet éa0 jan 2 





. 20. Drawing from M including Bold Curves 
for Standards et Fh we sas coe 





| Ruled Exercise Book.—Geometrically Ruled and Outlined 


to suit Book 1. 2d. 


| Blank Exercise Book.—For copying the exercises on an 


enlarged scale. 2d. 
Scholar’s Slate-card (6” x 8”).—Specially prepared and 
Ruled. 2d. 


Teacher's Slate-card (18” x 24”).—Geometrically ruled for 
black-board work. — ts. 6d. 





DEMONSTRATION ~ SHEETS. 


Containing the principal Examples grven in the Drawinc Cortes 
parse 4 Blackboard Sok: Each set consists of eight 
sheets printed on stout paper, 24” x 27}”, mounted with 
roller, 3s. 6d. per set. 

Set 1, for No, 1. | Set 5, for No. i Set 9, for No. 10, 

. | Set 11, for No. 16, 

Set 7, for No. 7. | Othersin preparation | 


Set 2, for No. 2. Set 6, for No. 
Set 4, for No. 3. 








HOW TO TEACH DRAWING 


IN HBLUEMENTARY sCHOoOoxzs. 
By T. R. ABLETT. 
With Illustrations, crown 8vo, cloth, 1s. 6d. 
‘It.isa most thorough ‘teachers’ aid” in every sense, and 


will find a place ultimately in every school where the subject is 
taken.’—School master. 


ADOPTED BY THE SCHOOL BOARD FOR LONDON. 


JUST PUBLISHED, 


IN CASE, @s, Gd. 


BLACKIE’S TOT-CARDS. 


A COMPREHENSIVE SERIES OF EXERCISES IN 


com PrvovunN7YD ADDI 


TrOMmM” OF MONET YT. 


Produced in Facsimile of Written Figures. 
The Cards contain nearly 2,000 different tots, with answers, arranged so as to provide  y daily practice for a year, without 


any particular sum being wrought twice by the same pupil. 


From 
‘ These cards are arranged in a most ingenious way, in order 
So, variety and gradation are as conspicuous as quantity. 


carefully and legibly written figures. ‘These tot cards are among the best we have seen, and deserve to be widely known among 


teachers.’ 


The Set consists of 44 Tot-Ca 
front of each Card there are 40 Tots for practice, and upon the back 5 Examination Tots. Size of Cards, 8 in. by 5} in. 


“THE SCHOOLMASTER.” 


sand 4 Answer-Cards. Upon the 


to secure a large number of examples in money tots, and, in doing 
A striking Teature of the set is the printing, being facsim‘le of 





LONDON: BLACKIE & SON, LIMITED, OLD BAILEY. 
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PITMAN’S SHORTHAND. 


THE FOLLOWING LETTER HAS BEEN RECEIVED FROM 
THE EDUCATION DEPARTMENT :— 
, Epvucation DerarTMenrt, 
24th July, 1890, 
GenTLemen, 


Adverting to your letter of the 23rd inst., I am directed to state that 
Pitman’s System of SwoRTWAND has been recognised by the Depart- 
= subject to a graduated course, such as the Department can approve, 

proposed by the Managers of any public elementary school. The 
Gen uated Course submitted ty you would be a ved, if so proposed. 
I have the honour to be, Gentlemen, 
Your obedient Servant, 
(Signed) G. W. Kexewicn. 








Messrs. Isaac Pitman & Sons, 
4, Amen Corner, E.C. 
The Graduated course approved by the Education Department will be 
sent on receipt of post card, gratis and post free from 


ISAAC PITMAN & SONS, 
a4, AMBN CORNWAR, B.C. 
BATH AND NEW YORK. 


J. STROHMENGER & SONS 


rRONW FRAME YPFPIANOS. 


SPECIAL MODELS 


FOR 


BOARD SCROOLS, 


IN SOLID OAK, WALNUT 
OR BLACK. 


Now in use at “many 

Schools and 

and giving great satis- 
faction. 


ew 

Mustrated Catalogue 
and 

Price List Post Free. 








Mints ie 


mARUrAGTORY, 380} GOSWELL ROAD, LONDON. 








MADE WITH BOILING WATER, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


WITH BOILING MILK 


MATRICULATION & B.A. EXAMINATIONS. 


LONDON, ROYAL IRISH, & DUBLIN: UNIVERSITIES. 


PREPARATION by Co ence on a thoroughly individual system, 

ensures to each ndidate the closest care and attention. 

Weak p= Km receive Bs me help. Payment based on success.—For 

terms, testimonials, &c., 
Mr. J. CHARLESTON, B.A. on 
116, Southmoor Road, Oxford. 

N_B.—Single subjects may be taken : Latin, Greex, Frencn, German, 

Enouisu, MATHEMATICS, "Mue KCHANICS, CHEMISTRY, Loaie, &c. 


THE PRACTICAL TEACHER. 
TO ADVE TE ital tel 
protkcel Tuatha at’ the ising rates :— 








a 4d 
go words or under... ee — ~~ 53 @ 
Above 20 words and under | - -— = eo 

words and under 64 oe - - ws § @ 
For or every additional 10 words... ove -~- « w«w SS 
For an ordinary page .. ws: = = @ guineas. 
For facing matter... «w ws « = § guineas. 
her Goll peat of wrapper oo - - ~ § guineas, 
For ard page of wrapper ove ose ~- oo § guineas. 
For the page omaee the 5rd page i. wrapper ... : guineas. 
For the 4th (back) of a eo eco guineas. 
For the half page of «» 3 guineas. 
Parts ef a il $8" are ehevged att. at a sii tly hig rate.—Special 
quotations bs gion fev 0 ottasiaf , six, or twelve months. 





DRAWING! DRAWING! 
Important Announcement. 
‘THE TEACHING OF DRAWING MADE EASy.’ 
BACON’S EXCELSIOR 


GRADUATED DRawina GHARTs 


FOR CLASS DEMONSTRATION, 


Designed by Messrs. STEELEY & TROTMAN, Art Masters, 
Birmi m Menici School of Art, and I ting Teachers 
of the wing taught under the Birmingham School Board. 

A comeiets, methodical and practical course of Freehand 
Drawing for Standards I. to VII. 


‘ Incomparably superior to anything of the kind ever yet published? 








Prospectus containing full particulars with Specimen, post free. 
G. W. BACON & CO, Ltd., 127, Strand, London, 


J. KEEFE, F.R.G.8., F.8.8¢. (London), &c., 


63, BOLD STREET, LIVERPOOL; also at MANCHESTER, 


ACADEMY (or Civil Service ne _—_ Cadet- 

shipe, re , a Caste see ong Ee Sectiockinn; 
nt ns 

sie for Ba Banks, Business, Business, Wedical od Preliminaries 


all Prcfessional Examinations. ~~ successes, 
TUITION BY CORRESPONDENCE for Country Students. 


Prospectus Free. 











Fost 8vo. Strongly bound. Price 73. 
SARE YT ’S 


‘GRADUS AD PARNASSUM’ 


With the English Mannings. Recently Revised, Corrected, 
and gna by a member of the University of” Cambridge. 


Lenten: Published by the Stationers’ Compan 
Stationers’ Hall, Ludgate Hill. ts 


47th YEAR.OF PUBLICATION. 


USED IN THE LONDON BOARD SCHOOLS. 
nee © 


TABLE : Book 


NEW EDITION. 


ENLARGED TO 
CROWN 16mo. 


40 pages. 
ga Boye Ee 
been sold. 
MAY BE HAD OF 
Smpxin Marswat, & Co.; Kent & Co.; 


Hamitton Apams & Co.; 
OF THE PRINCIPAL SCHOLASTIC AGENCIES, 


WIGHTMAN & Co., 104 & 106, Regency Street, 
WESTMINSTER, LONDON. 



















REDUCED FAC-SIMILE OF COVER. 
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MR. MURRAY'S LIST OF EDUCATIONAL WORKS 





I.—ENGLAND. 


tThe Students’ Hume: a History of England 
from the Earliest Times to 1878. heey 
Revised. By the late Prof. J. S. Brewer. 
7s. 6d. Or in Three Parts 2s..6d. each. 


R.c.—§5—A D. 1485. IL, a.v. 1484—1688, ll. | 


1688—1678. 


Dr. Smith's Gmalber History of Sugians, | 


down to 1887. 3s 
+tPrimary History of Britain for Junior | 


Classes. A New and thoroughly Revised Edi- | 


tion. 2s. 
§Mrs. Markham's A eed of England, 
down to 1880. 3s. 6d 


$Litdle Arthur's History of England, 
to 1878. 1s. 6d. 

Students’ Constitutional History of Eng- 
land, Henry VII.—George II. y Henry 
HALLAM. 78. 6d. 

Students’ am a Church ieee. 3 vols. 
s. 6d. each. I. s96—r509. 1§09—1717. 

ti. 1717—1884. By Canon a _@, 


down 


Students’ English Language: its origin and 


Growth, By Gzorce Marsn. 7s. 6d 
Students’ English Retepnture. With Bio- 
graphies. - By T. B. Suaw. 7s. 
students A 


ture. . B. SHaw. 78. 6d. 


Smaller "Manoa of English pine, 


with Lives of our chief Writers. 3s 
Smaller Specimens of English Litera- 
ture. 35. 61 
DR. WM. SMITH’S ENGLISH COURSE. 
*English Grammar. With Excrcises. 3s. 6d. 
*Primary English Grammar. With Exer- 
cises and Questions. 1s. 
Modern Geography. ss. 
Smaller Modern Geography. 
English Composition. 
and Exercises. 3s. 6d. 


A Readable English Dictionary. Et 
logically arranged. By Davip Mine, 
Crown 8vo. 73. 


II.— FRANCE. 


2s. 6d. 


Students’ Mistory of France, to 1873. 7s. 6d. | 


*,* See also ‘Students’ History ot Modern 
Europe,’ below. ‘ 


§Mirs. Markham's History of France, 
down to 1878, 3s. 6d. 


{Little Arthur's Histery of France to 
the Fall of the Second Empire. 2s. 6d. 


DR. WM. SMITH’S FRENCH COURSE 
FRENCH PRINCIPIA. 


*Part I, Grammar, Exercises, Vocabularies, | 


Materials for Conversation, &c. 3s. 6d. 
*Part Ii. A French Reading Book; with 
Etymological Dictionary. 4s. 6d. 
*Part INI. Prose Composition. 4s. 6d. 
Students French Grammar. With an In¢ 
troduction by M. Lirrre. 6s. 
Smaller French Grammar, 


IIIl—_GERMANY and ITALY. 


Students’ Modern Euro From the Fall 
of Constantinople to the By 
R. Lopce, M.A. 7s. 6d. 

Students’ Hist of —— during the 
Miwote Acss. By Henny Bia ALLAM. 73. 6d. 

Stirs. Markhem’s History of Germany, to 
1885. 38. 6d. 

DR. WM. SMITH'S GERMAN COURSE, 


GERMAN PRINCIPIA, 
*Part I. Grammar, Baorelens. Vecabularies. 
Materials for Conversation, 3s. 6d 
*Part I, A ag ag Reading Book ; with a 


reaty of Berlin. 


imens of English Litera: | 


With Illustrations | 


A. | 


if | Prof. T. D.. Haut, M.A. 7s. 6d. 
38. 6d, | 


I¥.—ITALY. 


DR. WM. SMITH'S ITALIAN COURSE, 
| ETALIAN PRINCIPIA. 


*Part I. Grammar, Delectus, Exercises, Vo- | 


cabularies. 3s. 6d. 
Part £1. An Italian Reading Book. 


Y.—ROME. 


tStudcnts’ History of Rome, to the Estab- 
| lishment of the Empire. By Dean Lippe... 


38. 6d. 


‘sstudents’ Gibbon: the Decline and Fall of 
he Roman Empire. 7s. 

| {Smaller Mistory of Rome, to the Estab- 

| lishment of the Empire. 3s. 6d. 


DR. WM. SMITH'S LATIN COURSE. 
Young Beginners’ First and Second Latin Books. 
| ~ Introduction to Principia Latina. 2s. each. 
PRINCIPTA LATINA, 
{| “Part I. Containing Grammar, 
Exercises and Vocabularies. 3s. 
*Part If, A First Reading Book. » 6d. 
*Part Lil. First Verse Book. 3s. 6d. 
*Part IV. Latin Prose Composition. 43s. 6d. | 
*Part V. Short Tales and Anecdo‘es for 
Translation into Prose. 3s. 
| A*Child’s First Latin Book, Gagtings 
Full Practice of Nouns, Pronouns, and — 
| tives, with the Verbs. By T. DL. Hatt. Néw 
| Edition. 2s: 
a ——nf Latin Grammar. For the Higher | 
Forms. 6s. 
/Smatier Latin Grammar. For Middle and 
| Lower Forms. 43s. 6d. 
| Latin-English Vocabulary to Phadrus, 
a Nepos, and Casar's Ga'lic War. 
\gacites. Selections. With Notes. 3s. 64. 


| Oxenham’s Latin Elegiacs. With Rules of 
Composition. - 3s. 6d. 


putinten, 


| WI—ETON COLLEGE LATIN 
SERIES. 


'The Eton Latin Grammar. 

| Rawyzins, M.A., and W. R. Ince, 
and Revised Edition. 6s. 

The bac. Elementary Latin 

[tae Prep rato Eton Grammar. Abridged | 
from t ‘ork. 28.9 

a First ‘Latin Exercise West. Adapted to 


|  theabove Grammar. 2s. 
Ovid. Selections 


The Eton 
With Notes by H. G. 


F. H. 
wa New 


Fourth Form 

from Ovid afid Tibullus. 
WINTLE. 28. 6d. 

tThe Eton Horace. THe Opes, Eropes, ann 

|" Carmen Sacutars. With Notes by F. W. 

Cornisu. 


VII.—LATIN DICTIONARIES. 


A Smaller Latin- 
With Proper Names. 
Revised Edition. By Dr. Wa. 


Maps. 


Saurxu and 
The Etymo- | 

fimatler by Dr. Incram. 
A 


A Focnptete Latin-English Dictionary. 
With Tables of the Siention, Measures, 

Weights, and Moneys, Proper Names, &c., 

Cheaper Edition. 16s. 

Copious and Critical English-Latin 

Dictionary. From Original Sources. Cheaper 

Edition. 16s. 


4A 


| wat. —ARCIRET HISTORY &| 


THOLOGY. 


§$Students’ Ancient History, to the Con- 
qone of Alexander the Great. 
OMITH. 


{Smaller 





Dictionary. 3s. 


Practical German Grammar. 
vanced Students. 3s. 6d. 


For Ad- 


of Alexander the Great. 4s. 
§Classical Mythology. For Ladies’ ee | 
and Young Persons. 3s. 


Grammar. | 
< ae M.A., and H. G, Wintxe, 


1 new and nberonakty | 


English-Latin Dictionary. | 


a By Pair | 
Ss. . 
Ancient History, to the Conquests | 


IX.—GREECE. 


| titudents’ Histery of Greece. 7s. 6d. 
tSmaller weemg | of Greece, io the Roman 
Conquest. " 
DR. WM. SMITH'S GREEK COURSE. 
| ENITEA GRACA. 
*Part I, Grammar, hb donee, Exercises, and 
Vocabularies. 
| *Part it, A Bachan Book. 3s. 6d. 
*Part INI. Prose Composition. 4s. 6d. 
| Students’ Greck Grammar, For the Higher 
Forms. 6s. 
| Sunaioee Greek Grammar, For Middle and 
Lower Forms. 4s. 6d. 
| Greek Accidence. 2s. 6d. 
| Plate. Selections. With Notes. 4s. 6d. 
|fMutton’s Princt Green. Comprehend- 
ing Grammar, 5 ra Exercise Book, with 
Vocabularies, &c. 38. 6d. 


| X.—BIBLE AND CHURCH 


Concise westtonney of the Bible: its Anti- 
quities, Biography, Geography, Natutal His- 

| tory, &c. ars. 

| Smaller Bible Dictionary, 7s. 6d. 

| Students’ Old Testament History. By 

| Peis Sarrn, 9s. 6d. 

Students’ New Testament History. By 
Pure Sate. 7s. 6d. 

Dr. Smith's Smaller Scripture Histery 
Continved down to A.D. 70. _ 6d. . 

Students’ o£ Philosophy. By Dr. 
FLeminG. 78. 6d 

§Sstudents’ Ecclesinstical Mistery. 2 Vols. 
78. 6d. each. I. A.D. 30—1003. II. 1003— 
1614. By Puiap Sats. 

A Short Practical Hebrew Grammar. 
With Analysis and Vocabulaty. By Professor 
Stancey Leatnes. 78. 6d. 


XI.—_SCIENCE & GEOGRAPHY. 


The Invisible Powers of Nature: Some 
Elementary ns_in sical Science for 
Young Beginners. By E.M.Catmtarp. 6s. 
irkes’ Mandbook of Physio 
os by W. Morrawr Baker and V. 

arris., New Edition. 14s. 

& pasdlery of Phose-tinceee, Giving their 
Derivations. By C. Brackxie. With an Intro- 
duction by Joun Stuart Bracke. 7s. 

noucre First Book of Natural Phile- 
sophy. 43s. 6d. 

‘§Lyell's Students’ Elements of Geology. 
Revised by Prof. P Maxtin Duncan. gs. 
Eton Exercises in Algebra. By E. P. 

Rovssand A. Cocksnorr, 3s. 

*Eton Exercises in Arithmetic, By the 
Rev. T. Datton, M.A. 3s. 

By Canon 


| seendente’ Anche Geography. 

| Bevan. 7s. 6d 

hee gl Modern Geography. By Canon 
EVAN 78. 

| emtener compan of British India. 

By Dr. Georce Satu. 7s. 6d. 


i. Wh. Smith's Smaller Ancient Gco- 


graphy. 3s. 6d. 
Dr. Wm. Smith's ler Modern Geo- 
| Political. as. 6d. 





le 


graphy. Physical a 


| XIL—CLASSICAL DICTIONARIES, 


| §Classical Dictionary. 18s. 

§Smallier Classical Dictiomary. 7s. 6d. 

Smatler Dictionary of Greck and Roman 
Antiquities. 7s. 6d. 

An English-Latin Gradus or Verse Dic: 
tiona’ A new and ogre work, designed 
to facilitate the composition of Latin Verses. 

| By A. C. Aincex, M.A., and the late H, 
G. Wintie, M.A. ‘Crown 8vo. Just out. 


® Keys To THesz WoRKS MAY BE OBTAINED sy AUTHENTICATED Teacners On ArpLicATION TO THE PuDLisHEn. 


t Wirn Mars. 


MR, MURRAY'S ILLUSTRATED CATALOGUE, containi 
8TUDE 


SCHOLARS, 


t Wirn CoLovurep Mars anp WooncvuTs. 


a particulars o 





§ Wits Iccustrrations. 


the above Works, as well as of many other Books suitable for 
and 8CHOOL PRIZE8, sent by post on application, 





JOB W MUREZAY, 


AL BUMARILUSD STRAIT. 
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CITY OF LONDON 


DAY TRAINING COLLEGE, 
WHITE STREET, MOORFIELDS, E.C. 


Two minutes’ walk fi M Ss Sta from Broad Street 
(Two u j— mye treet, 


CERTIFICATE, 1890. 
grd Quarter begins Saturday sth Fuly. 


SCHOLARSHIP, I89Il. 


‘This course begins Saturday 12th July. Names should be 
entered at once to secure admission. 
All names for the Scholarship ’91 


CORRESPONDENCE 


Class should be entered on or before 5th July. 

In the Corr ndence Department the following Tutors, as 
ae will be responsible for the subjects set opposite to 
their names :— 


SCHOOL METHOD) 4°. C. W. Cravson, B.A., London Uaiversty 
Lecic. ’ Matriculation Honours, London U niversity. 


MATHEMATICS (Algebra, Euclid, and Mensuration).— 
Poitarp Witxinson, B.A., B.Sc., London University ; Matriculatior 
Honours, London University. 


ABRITHMETIC'.—Professor Cusack. 


ee S GRAMMAR and LITERATURE.—Mr. J. W. Samvet, 
Lond. Univ. ; Matriculation Honours, Lond. Univ. 


BB hy —Professor Cusack. 


GEOGRAPHY and HISTORY.—Mr. Percy W. Rvpz, Special College 
Lecturer in these su 


NEEDLEWORK.—Miss Amy K. Situ, Diptanete of the London Insti- 
tute for the Advancement of Plain Needlewor! 


SCHOOL HYGIENE and DOMESTIC a ESS —Mr. P. W 
Rypz, Special College Lecturer in these subjects. 


POLITICAL ECONOMY,—Professor Cusack. 


SCLENCE,—Mr, Georce nes oy « B.Sc. Univ. ; Matri- 
culation Honours, Intermediate Arts Honours, pb Univ. 


DRA WING.—Mr. J.Vaucuan, Art Master, South Kensington ; Specialist 
under London Ae Board. ~~ 


LANGUAGES,—Professor Cusack. 
mUsi¢.—Mr. W. R. Poitiers, R.A.M., Fellow and Examiner, Tonic 
Sol-fa College. 


Owing to the unequalled successes attained for a series of years, the 
Principal is now “bie Stades to GUARANTEE SUCCES t to all 
Certificate and Schola Students who n-with their course, and do 
the work prescribed weekly by the respective Tutors. 


All applications for Prospectus, &c., to be addressed to 
CUSACK. 








Tuition by Correspondence 
ESTABLISHED 1871. 


Puptts may now be entered for Certificate (1st and 2nd years), 
Scholarship, Science and Art, Matriculation, A.C.P., and 
Musical Examinations. 

Pupils for Certificate (2nd year men) may take the course 
for Mathematics only, if desired. 

Scripture (for December and July), Languages, Special 
Subj E,. Shorthand, Book-keeping, &c., from 10s. per quarter, 

e draw attention to our Courses for’ Pupil Teachers, Army 

Schoolmasters and Mistresses, Civil Service Branches, Medical 
and Lega: Preliminary, and to our new department ‘ Notes and 

eries, 

Intending Students and Enquirers (for whatever subject or 
branch) should write at once to our Office, naming this paper. 


Address, James Jenntncs and Co., Tuition by Correspon- 
ce Office, Deptiaed, Londoa. : 








W. & A. K. JOHNSTON'S SCHOOL AT- 


LASES. 


W. & A. K. JOHNSTON'S SCHOOL WALL 


MAPS, 


W. & A. K. JOHNSTON'S GEOGRAPHICAL 


HANDBOOKS, 


W. & A. K. JOHNSTON'S PENNY MAPS, 
W. & A. K. JOHNSTON'S WALL ILLUS- 


TRATIONS. 


W. & A. K. JOHNSTON'S TERRESTRIAL 


AND CELESTIAL GLOBES, 


W. & A. K. JOHNSTON'S MISCELLANEOUS 


PUBLICATIONS. 


See their Complete Catalogue, which is posted gratis 
to any Address. 


W. & A.-K. JOHNSTON, 


GeograpBbers to the Queen, 
Gducational & General Publishers, 


Kdina Works, Laster Road, Edinburgh, 


5, White Hart St, Warvick Lane, London, £.c 


Catalogue sent free on Application. 


EYRE & SPOTTISWOODE’S 
Drawing Instruments, 


WATER COLOURS, OIL COLOURS, 
SETS OF GEOMETRICAL MODELS, 


Small, Medium and Large. 

Pencils, Crayons, Indian Ink, Brushes, 

Palettes, Slant Tiles, Dippers, Water Bot- 

tles, Drawing Boards, T-Squares, Set 

Squares, Drawing Paper, Canvas, Panels, 

&c., and Artists’ Materials of every 
description. 














rer 4 ‘HEYL’S | oll 
‘ona ARTISTS OL COLOURS.) gto 


SOLE AGENTS FOR THE UNITED KINGDOM, 


EYRE & SPOTTISWOODE; 
LONDON—Great New Street, Fleet Street, B.C. 
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